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60}CYCLE CORONA LEVEL —” 
60-CYCLE NORMAL OPERATING VOLTAGE 


Proven corona-free design 
lengthens transformer life 


Allis-Chalmers transformer insulation (both winding 
and barrier) is designed (and proven by tests) to be 
entirely free of corona...not only at the operating 
voltage, but at all test levels. By use of superior meas- 
uring techniques and instrumentation, Allis-Chalmers 
engineers have established design criteria which bring 
this benefit to all A-C transformers from 5 kva through 
power transformers in the ASA standard range. Corona 
— the cancer of electrical equipment ~— is eliminated. 
The problems of carbonization of insulations and ther- 
mal breakdown of oil are substantially reduced. 
Extensive studies on “compatibility” of insulations 
have also helped to increase transformer life. Through 
accelerated tests on many laboratory models and long- 


time tests on completed transformers Allis-Chalmers 
engineers have determined the ideal material combina- 
tions. Controlled processing to eliminate air and mois- 
ture lowers moisture content to as low as twenty parts 
per million. 

Because of these three major factors . . . all A-C 
transformers in the above ratings built since January 1, 
1960, are capable of delivering a twelve-percent in- 
crease in capacity at 65 C rise without loss of life. 

o * 7 
For more information about the additional built-in 
capacity of Allis-Chalmers transformers call your near- 
by A-C representative. Or write, Power Equipment 
Division, Allis-Chalmers, Milwaukee 1, Wisconsin. 
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To many people in the United States, New York seems like a pretty remote 
place. Happily, however, to the electrical utility industry it is a center in several 
respects, so we at Electrical World get to see many of our friends when they come 
to town. We just wanted to mention this here so that those who have not called 
us when they are here might make a note of it and do so. 

Aside from very pleasurable social motives, we have worthwhile practical 
reasons for wanting to see you as much as we can. These swing around what most 
of us call “background” information. The benefit to editors and utilities alike, 
of course, is better understanding, and anything any of us can do to further this is 
worthwhile. 

We have mentioned in this column how we get the news of utility activities 
across the nation—and even around the world. Getting the “what happened” is 
fairly mechanical. But learning the “why” is something else again, and this is 
where the value of personal conversations at breakfast or lunch comes in. In 
a cordial, and if necessary, off-the-record atmosphere, the editors can get a 
broader base of understanding of the problems that utilities are facing. This pays 
off later in the handling of news or engineering articles which can be done by us 
with sophistication, and with a more satisfactory result from your standpoint. 

So, when you are going to be in New York, let us know. You can meet those 
of the Electrical World staff that you don’t know, and together we can improve 
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THIS IS THE “FISH NET’’—stretching more than a half-mile across the 
reservoir behind Idaho Power Company's Brownlee Dam in the Hells Canyon 
reach of the Snake River, bordering Idaho and Oregon. The migrant fish 
facility, designed to save salmon and steelhead from a drop over the spillway 
of the 395-foot-high Brownlee Dam, depends on Okolite-Okoprene 600-voit 
power and control cable for continuous, all-weather operation. Fish trapped 
at three skimmer-barges attached to the net are taken by specially designed 
trucks for release down-river. 


HERE IS CABLE’BILITY on the job, providing power to two 21,000-gallon-per- 
minute pumps which create artificial currents that lure the fish into channels 
in the trap. Multi-conductor control cable also enables a complicated maze of 
control equipment—almost completely automated—to be operated both from 
the barges and a shore station. 


Cable'bility at work 


Idaho Power chooses Okolite-Okoprene cables 
for power and control at “world’s biggest fish net”’ 


conductor Okolite-Okoprene control cables to carry cur- 
rent to almost completely automated control equipment. 
And Okolite-Okoprene three-conductor power cables pro- 
vide power to motors driving two 21,000-gallon-per-min- 
ute pumps which create artificial water currents, luring 
fish into channels in the trap. 


| ; ‘bili ='hle-bil’-i-ty) new word. 

ble’bility (ca’ble-bi 

en 1. Ability to design and a a 
seal cables that give outstanding: 

2. Having long background and oe “s ores 

in cable research and application. a eer 

romans “raithfully and dedication Both Idaho Power and International Engineering Com- 

os omen. Syn. The Okonite Company. pany, the consulting engineers, specified Okolite-Okoprene 

to progress. Syn. The for the project, seeking maximum operating dependability. 

| ‘ ga The cables are constantly exposed to weather and, in the 


t center section, are submerged in water. Their flexible 


Okolite-Okoprene 600-volt power and control cable is at 
the heart of Idaho Power’s new fish conservation facility 
behind Brownlee Dam in Hells Canyon, on the Idaho- 
Oregon border. 


The “world’s biggest fish net” —300,000 square feet in 
size behind the giant Snake River dam—depends on nine- 


stranding helps them withstand the movement of the 
barges on the lake, as well as handling during removal of 
barge sections or traps. 


For the full story on Okolite-Okoprene, write for Bul- 
letin EW-1085. The Okonite Company, Subsidiary of 
Kennecott Copper Corporation, Passaic, N. J. 


where thete’s electrical power... there’s OKONITE CABLE | 
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Letiers 


Finland Claims Guyed Tower 


To the Editor: 

In your issue of August 1, 1960, on pages 36-37 
and 76 was an article “Swedish State Power Board 
Develops Guyed Towers for 380 Kv” which to an 
uninitiated reader may give the incorrect impression 
that the guyed portal-type tower was a new idea and 
developed in the first place in Sweden. In fact, the 
guyed portal-type tower has been developed already 
during the last years of the 1920's by Imatran Voima 
Osakeyhtio (Imatra Power Co) and since then the 
tower-type in question has been in Finland the routine 
solution for 110 kv, 220 kv, and 400-kv lines. The use 
of guyed towers is given below: 


110 kv: designed in 1929; line completed in 1930 
220 kv: designed in 1939; line completed in 1949 


400 kv: designed in 1954; line completed in 1956 
Lauri Haro 
Imatran Voima Osakeyhtio 
Helsinki, Finland 


VITAL STATISTICS 


400-Kv Normal Tower 

Height: 59-85 ft 

Steel Weight: 7,300 to 8,800 
Ib excluding guys 

Average Span: 1,064 ft 

Conductors: Twin Finch 

Insulators: 18 units 534 x 
10 in. 

Guys: 4 guys each 2 x 0.162 
sq in. 


Grd Wires: 2 @ 0.105 sq in. 


> Electrical World is delighted to correct any misimpres- 
sions which might have grown up around publication of 
its article on the latest adaptation of this basic Finnish 
tower design by the Swedish Power Board. However, 
it should be noted that the Electrical World article 
acknowledges similarity of the Swedish tower to earlier 
Finnish and Soviet designs. A picture and data on the 
Finnish 400-kv tower appears above. . . . The Editor. 
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San Francisco—Early in the morning of Nov. 12, 
two workers on the Oroville-Wyandotte South Fork 
project in Northern California were killed in a 
tunnel explosion which also injured seven other 
workers. The cause of the explosion has not been 
fully determined, although suspicion points to an 
electrical storm which was either in progress at the 
time of the blast, or had stopped shortly before. 
Workers at the site voted at a meeting three days 
later to walk out on construction work and not 
return until all safety regulations of the state were 
put into effect. 

At another Northern California construction proj- 
ect, a man was injured on Nov. 17 in a tunnel ex- 
plosion at Robbs Peak. At the Sacramento Munici- 
pal Utility District’s Upper American River project, 
The Guy James Co., Oklahoma City, is constructing 
a $3.6 million, 1,700-ft tunnel which will transfer 
water from Rubicon Basin to Union Valley reservoir. 
SMUD shut down work on the project until the 
state could investigate. 

The California Division of Industrial Safety sent 
safety engineers to both areas to investigate the 
damage and look for possible causes for the ex- 
plosions. In both cases, several obvious violations 
of the safety code were found, but which ones caused 
the blasts? They still do not know. In discussing 
the Oroville-Wyandotte project, however, Thomas 
J. Saunders, chief of the Division in San Francisco, 
said, “If the blast at Slate Creek had not occurred 
Nov. 12, it would have happened at another time. 
They were playing Russian roulette.” 

What were the causes? The California Safety 
Code states plainly that electric blasting or prepara- 
tion for it should not be done during a lightning 
storm. Was there really such a storm, or had it 
abated? 

A spokesman for Guy F. Atkinson Co., contractor 

(Continued on page 54) 
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DATA MATING PERMITS WIDE USE OF ANY OR ALL MAJOR 
INPUT-OUTPUTS...A MULTITUDE OF JOBS AT LOWER COST 


e New GE Data Mating permits simultaneous 
operation of every major peripheral device while 
computing. Result—the new GE 225: 

performs a multitude of jobs at much lower cost. 

provides greatest efficiency—maximum utiliza- 
tion of machine time. 

allows low cost input-output additions and sub- 
stitutions. 

permits many varying and money-saving appli- 
cations within one organization—including mini- 
mum cost conversion. 


¢ Data Mating enables GE 225 to be teamed with 
new MICR documents, punched cards, punched 
paper tape, magnetic tape, mass random access 
memory, drum memories, high speed printer, type- 
writer, high speed transmission lines. 


¢ High speed operation—25,000 five-digit addi- 
tions per second. 


e Compactness and low power requirements reduce 
cost of installation, site, air-conditioning, opera- 
tion and maintenance. 


¢ Practical for use in smaller firms where computer 
operation has heretofore been unfeasible. 


e Full range of services available— programming 
aids package, training and consultation, back-up 
computer centers, and maintenance program. 


For more detailed information, write 
today for brochure CPB-101 on the 
new GE 225 Information Processing 
System. Also available: brochure 
CPB-81 on the GE 210 Data Proc- 


essing System. os SP : 
Write to: General Electric Company (rey 
* Computer Department +13436 No. [x 


Black Canyon Highway + Phoenix, 
Arizona. 


Progress /s Our Most /mportant Product 


GENERAL QQ ELECTRIC 


General Electric—A pioneer in computer systems for all phases of business, industrial, scientific, engineering, and financial endeavor. 
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Alcoa Structural Division designs and fabricates 
aluminum towers and substation structures that 
dety corrosion caused by salt spray, chemical fumes and, 
indeed, industrial atmospheres of all types. They never 





need painting...can be relied upon to last without mainte- 
nance. Write: Aluminum Company of America, Structural 


Division, 891-Z Alcoa 
Bldg., Pittsburgh 19 Pa. STRUCTURAL DIVISION 


ALCOA ALUMINUM 








e Switch works smoothly even when 
crossarms are warped out of align- 
ment, horizontally or vertically, be- 
cause the specially designed inter- 
phase shaft clamp compensates for 
any structural distortion 


Double leverage frees switch blade 
of heavy ice coatings: “pry-out’”’ 
blade action plus toggle action of 
operating linkage on the tilting 
insulator 


Longer maintenance-free service in 
corrosive atmospheres—and in un- 
usually frequent operation—because 
there is no flexible blade shunt to 
wear out 


Extra long jaws: adjustment for 
blade travel need not be critical... 
silver blade to jaw contacts 


e Tilting insulator supported by Oilite 
bearings 


Easy installation...interphase shaft 
can be lifted into clamps after 
JAMES R. KEARNEY CORPORATION el tate geen 

General Offices: 4224-42 Clayton Ave., St. Louis 10, Mo. 
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NEXT WEEK 


@ FIRMS WILL EXPLORE POSSIBLE DAMAGE CLAIMS with customers, follow- 
ing entry of guilty pleas in antitrust actions 


@ SHIPPINGPORT REVIEW: Three years of producing electric energy shows 
plant operates easily, can be controlled continuously, and needs little 
maintenance 


@ ELECTRIC UTILITY METHODS REPORT which begins on page 55 features: 
Three-reel machine simplifies simultaneous pull of six 750-MCM con- 
ductors, completes 70-mile line seven months ahead of time 


Automatic analyzer monitors feedwater purity to within 2-3 ppb... . 


Explosion study leads to improved ‘start-up’ techniques for PS of New 
Mexico’s Reeves Station 


TEST LINE STUDIES 345-KV transmission on wood poles. Test line has six types of frames, 
will provide data for economical structure design 


CONCRETE CYLINDER ANCHORS ARE STANDARD for narrow-base tangent and light-angle 


transmission towers after tests show the way 


ELECTRONIC EXCITATION PROVES OUT in 12 years’ experience. Two 1,000-kw systems 
are used by Penelec for excitation of Shawville Station units 


US-CANADA COLUMBIA RIVER TREATY stirs controversy on three fronts: 
@ How will the treaty affect other Northwest projects? Administration says neither 
Nez Perce nor High Mountain Sheep need be built immediately because their power 
will be matched by the Canadian development 


@ PNP president insists High Mountain Sheep must be built and, although Northwest- 
erners favor the treaty, utilities should still prepare for customers’ power needs. 
Montana Power official notes coordination agreement in the offing between investor 
and public-owned utilities 

@ Cautious optimism: That's the gist of newspapers’ editorial opinions on the Columbia 
River treaty 


ARE WORKERS ‘CUTTING CORNERS’ and undermining safety of construction projects? Two 
explosions in one week in California point up need for improved safety regulation 


CLEAR VIEW OF FUNCTION is needed by executives. Boundaries of their tasks tend to blur 
in their minds. Outlining duties is the beginning of effectiveness 


OUTLOOK FOR ‘61 equipment market begins to take shape . . . Effort to stem gold outflow 
can affect buying . . . Power capacitor prices continue to climb 


PROJECT EHV SECTION IS ENERGIZED for tests at 720 kv. Project, which now enters test 
phase, will have second section in operation by mid-'61 


SALES COMMITTEES BUCKLE DOWN to individual problems at SEE conference: Residential’s 
main concern is dealer sales plans; Commercial sees increased load from bowling centers; 
Industrial discusses drives; and Farm views silage handling 


LOOKING BACK—AND AHEAD. A review of 1960 and a preview of the year ahead. 
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The Electrical Week 


LATE NEWS b Ice followed by snow overburdens tree limbs and power lines in New Mexico, 
Arizona and west Texas causing electric outages as winter hits most of the US... 
In Kansas City, some 10,000 customers of Kansas City Power & Light Co were 
without service from 30 minutes to 8 hours, mostly because of falling ice and 
snow-laden branches. Independence reports similar difficulties, and Missouri Public 
Service Co lost a 33-kv transmission line . . . Pennsylvania, New Jersey and New 
York utilities report only nuisance damage in most cases. Dry snow, low tempera- 
tures, prevent unusually heavy snow from sticking to lines and limbs. Seaboard 
areas hit hardest, with high winds causing most outages . . . Hotel fire is blamed 
on falling high tension line in Atlantic City, but neither Atlantic City Electric 
or Atlantic City Power & Light claim ownership of the line . . . Carolina Power 
& Light Co reported no outages, but had a 60-minute demand of 1,245 Mw— 
highest in the history of the company. 


Internal arguments between British Columbia and Canadian federal government 
break out over type and extent of federal participation in Upper Columbia projects. 
Complete story of misunderstanding will be carried next week. For US views on 
effects of treaty in Pacific Northwest see p 41. Further complications can be seen 
in the picture as directors of Peace River Power Development Corp authorize 
W. C. Mainwaring, president, to go ahead with the Peace River project regardless 
of other considerations. Decision reached Dec. 14 in Vancouver. Construction to 
start in April if necessary licenses are granted by B.C. 


Interior Secretary Fred Seaton reports favorably on the economic feasibility of 
the Central Valley Project, Calif. Project includes Folsom South Dam on the 
North Fork American River, 30 mi northeast of Sacramento. The dam would be 
515 ft high, earthfill, with 155 Mw of generation. The Auburn unit of the project 
is included in the feasibility approval. Total cost of the two would be about $225 
million. Floyd Dominy, USBR commissioner, says benefit-to-cost ratio of Auburn 
would be 2.24-1 (based on total benefits) or 1.73-1 (direct benefits only). Folsom 
South ratios would be 4.7-1 (total) or 1.97-1 (direct). 


Public Service of Oklahoma applies to Federal Power Commission for license to 
build a $22.1-million pumped storage project near Keystone Reservoir on the 
Arkansas River in Osage County, Okla. Plan is to build a 160-ft dam on the 
edge of the reservoir with a 200 Mw generating-pumping station at its base. 


WEEKLY POWER OUTPUT—Up 3.1% (Week ending Dec. 10), Kwhr 14,604,000,000 
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Supply Lines 


OUTLOOK FOR 1961 EQUIPMENT MARKET TAKES SHAPE 


Even before all the year-end statements are in, some outlines of the electrical 
equipment picture for 1961 begin to emerge. Put down these significant bits of 
fact and conjecture for future appraisal: 

e With the antitrust suits virtually settled (see page 40), manufacturing execu- 
tives can now turn more of their attention to sales and promotion efforts and spend 
more time in searching out production economies. 

e A number of manufacturers argue that present equipment prices continue too 
low to provide the necessary research and development effort that will be needed 
by the industry. 

Electric utilities will be spending slightly more next year for capital expansion, 
but orders for much of the heavy electrical equipment have already been 
committed. 

© Overcapacity, which appears to be plaguing many manufacturers, will con- 
tinue to act as a depressant on prices until demand grows stronger. 


All of these factors fit somewhere in the pattern of next year’s equipment market. 
More bits of information will be available within the next week or two. Still a 
large factor of personal judgment must be brought to bear in any forecast of the 
year ahead. 


EFFORT TO STEM GOLD OUTFLOW CAN AFFECT BUYING 


Government policies to stem the outflow of gold could have an indirect effect on 
the electric equipment market. Any move made to channel more orders to US 
equipment makers would reduce the overcapacity problem and might serve in a 
small way to firm equipment prices. Of course, any move to reduce the threat of 
foreign competition would also have an effect on prices. A really desperate policy 
to keep US dollars at home might include policy directives that would force 
federal agencies to refrain from buying any foreign equipment that was available 
from domestic sources. If it wanted to go a step further, the federal government 
might also urge state and local governments and even private corporations to buy 
American goods as an emergency measure. 


Up to now, the Eisenhower Administration has developed mixed policies on 
government buying and kept hands off other aspects of foreign trade. Within the 
past two weeks, the Administration has rejected a recommendation by the Office 
of Civilian & Defense Mobilization to raise the differential granted domestic 
bidders on contracts to supply equipment for government construction projects. 
OCDM had urged that the differential given domestic suppliers be raised from the 
present 6% to 25% under the Buy American Act. The suggestion was turned 
down on the grounds that dollars spent for such equipment are so few that a 
shift in the purchases to the US would not result in significant balance-of-payments 
saving. 


On the other hand, the Administration earlier had moved to channel more of its 
foreign economic aid dollars to purchases in the US. This was taken as a possible 
boost for the sale of electrical equipment to countries receiving foreign aid from 
the US. However, neither industry nor government experts have yet even 
approximated how much of this money has been spent in Europe and Japan or 
how much in the US up to now. The feeling in Washington was that domestic 
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San Pply Li res, Continued 


electrical manufacturers stand to recover a substantial business that recently has 
been going to foreign competitors. 


Also in Washington, spokesmen for US industry said their stiffest foreign competi- 
tion has come in the heavy electrical equipment field, less in consumer products. 
Particularly in southeast Asia, where foreign aid project managers have been 
buying Japanese, the pinch has been hardest. And, where foreign aid project 
money has been spent in Europe, it is again in the category of heavy equipment 
that competition is strongest. 


POWER CAPACITOR PRICES CONTINUE CLIMB 


Published price increase of 4.58% on capacitors has been announced by General 
Electric Co effective at 12:01 am Dec. 12. This raises the published prices of the 
50-kvar capacitor units, rated 2,400 through 7,960-v, from $103 to $108 and of 
the 100-kvar units from $206 to $216. Published prices for the company’s 
capacitor equipments were increased simultaneously by an amount equal to the 
number of units involved times the increase per unit. 


According to GE, this increase is being made because of a continuing need for 
higher capacitor prices which are essential to permit continued reinvestment in 
product improvement and development programs. W. G. Hart, manager of power 
capacitor sales for GE’s capacitor department, said his company will continue to 
price equipments housing 50-kvar units and 100-kvar units at the same price 
per kvar. 


The action was a further sign of the firming of capacitor prices. GE had raised 
the prices of its 50-kvar units from $93.19 to $98 in early July. Other manufac- 
turers followed. Nov. 14, GE announced that it was dropping its published price 
by 4.6% on switched pole-top capacitor assemblies, but not on the individual 
capacitors. The latest announcement was made by letters to customers, and 
brought an immediate response from other manufacturers. Sangamo Electric Co 
said it would raise its prices to the same figure effective the same date. Sangamo 
said capacitor units shipped after Jan. 12 would take the higher price tag. 


CHRISTMAS GIFT POLICY SET BY COMMONWEALTH 


The problem of Christmas gifts from suppliers moved Commonwealth Edison Co 
to send out copies of its policy to suppliers. This policy memo reads in part: 
“Many firms with which we do business follow the custom of making small holiday 
gifts to individuals with whom they deal. Although these gifts are ordinarily of 
nominal worth, the gifts originate from a business relationship, and they should, 
therefore, be discouraged. Under some circumstances refusing or returning a 
gift of only token value may seem rude or embarrassing, and no ironclad rule can 
cover all such cases. To minimize difficulties of this sort, a copy of this letter is 
being sent to many of our suppliers.” 


In explaining the gift policy, Commonwealth went on to say, “Recent critical 
comment on business practices, both in Congress and in the press, has heightened 
the importance of maintaining our fine company reputation for business 


integrity ...” 
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The O-B 88500 Universal clamp has no loose nuts, bolts, 

washers, or keeper piece for the lineman to worry about. The 

reason, of course, is that there is no need to remove these parts 
in the first place. 

A special spring clip holds the clamp open while the lineman uses 
both hands to form and bend the conductor. Then the nuts are tightened 
on the U-bolts. The clamping job is completed. Installation can be done 
entirely from one side, with the line hot or dead. 


fermice™ 


Made of galvanized malleable iron, the 88500 takes the full range of 
conductors from .20 to .50 inches in diameter. The very design of these 
clamps give them inherent high holding strength. 


It’s easy to see how the O-B 88500 clamp simplifies the lineman’s job 
and makes deadending convenient and efficient. Just the time saved in 
speedy installation could well help pay for the clamps. Why not try them 
on your next deadending job and see for yourself their many advantages? 


OHIO BRASS COMPANY, MANSFIELD, OHIO 
Canadian Ohio Brass Co., Ltd., Niagara Falis, Ont. 


PORCELAIN INSULATORS + LINE HARDWARE - CAPACITORS - LIGHTNING ARRESTERS 
BUSHINGS + HOLAN TRUCK-MOUNTED POWER DEVICES AND BODIES - BRONZE VALVES 





DIESELS AID NEW 
RECLAMATION PROJECT 


HOW TEN DIESEL ENGINES ARE HELPING TO BRING 
GREATER PROSPERITY TO THE SOUTH-WEST 


At Glen Canyon, a 700 foot deep gorge in sunbaked Northern 
Arizona, another great dam is now under construction, the 
prelude to further control and utilization of the precious water of 
the Colorado River. The dam is being constructed by the Bureau 
of Reclamation, with Merritt-Chapman and Scott Corporation as 
prime contractors. 


a 


Power for Bangkok. Eight of ten ‘ENGLISH Render? Part of the power to build this dam is provided by ten 
subi Bak Cones Caton the thermaters “ENGLISH ELECTRIC’ 1103 kW diesel alternator sets. 
ee ee ee ee The reliability of these ‘ENGLISH ELECTRIC’ diesel engines has 
: a Tor been demonstrated by their increasing use in all parts of the world 
for electrical power generation, for traction, marine propulsion 
and auxiliary power, as well as for pumping and oil drilling. 


The range of 52 engines is developed from eleven basic types, 
using only two cylinder sizes, which greatly simplifies 
maintenance and spares stocks. 


Siush pump drives at Qatar. Af the Iraq Petroleum Wherever power is used — or needed — ‘ENGLISH ELECTRIC” 
Company’s oilfields, two* ENGLISH ELECTRIC’ 525 b.h.p. 


dual-fuel engines drive the slush pumps and at the same factories in five continents and the worldwide network of agents 
site three identical engines power the largest drilling . . ean? 
rig in the Middle East. and representatives keep all jobs within easy reach. 


ENGLISH ELECTRIC 


Agents: ENGLISH ELECTRIC Export & TRADING Co. LTD., 750 THIRD AVENUE, NEw YORK 17, N.Y. Tel: MURRAY HILL 7-0303 
Sub Agents:— 

James I. Metcalf & Co. Inc., Room 704, 1411 Fourth Avenue, Seattle 1, Washington. Branch office in Portland, for Washington and Oregon. 

Electron Equipment Co. Inc., 2418, Calhoun Street, New Orleans, 18, Louisiana, for Louisiana ahd Mississippi. 

Osgood & Associates, Inc., 988. Snrine Street, N.W., P.O. Box 7383. Station C, Atlanta, Georgia, for Georgia, Alabama, Tennessee and South Carolina. 

Peabody Brothers., 2903 ‘. Louis Street, at Oakland, Dallas 26, Texas. Branch office in Houston for Texas, Oklahoma, Arkansas and 

New Merico, 
Flagg, Brackett & Durgin, Inc., 183 Essex Street, Boston 11, Massachusetts, for Massachusetts, Rhode Island, Maine, New Hampshire and Vermont. 
Charles R. Lee & Associates, Inc., 3796 West Flagler Street, Miami 44, Florida, for Southern Florida. 
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~ PERFORMANCE 


Records of utility companies are best evidence of the per- 
formance of VICTOR Suspension insulators. This is the 
reason why VICTOR is being chosen by more and more 
power companies for whom the best is none too good. 

Manufactured under rigid quality controls and tested 
with the industry’s most modern test equipment, VICTOR 


VICTOR No. 900 10” Suspension Insulators are the universal choice of 


power men .. . helping maintain continuity of service under the most 
rugged conditions. 


Suspensions are something particularly special. They're 
designed right. They’re made right. They perform right. 
Put 'em up today and chances are YOU won't ever replace 
‘em—they last that long. For catalog, specifications and 
prices contact VICTOR Insulators Division, 1-T-E Circuit 
Breaker Company, Victor, N.Y. 


@f}) i I-T-E CIRCUIT BREAKER COMPANY 





Meterman needs only a screw driver to uprate the 
Mark I. Just remove the demand scale, turn it over and 
replace the screws. The installer can’t make a mistake! 


All-New DUAL RANGE “MARK I” Cuts 


Exclusive Westinghouse design doubles the 
range of your polyphase meters in mechanical 
demand applications. With the Mark I type 
you need only one register for all your in- 
stallations . . . regardless of the kwhr capacity 
range! . 

Uprate your meter from Class 2 (33314% 
overload capacity) to Class 6 (667% over- 
load) by simply removing the demand scale 
. .. turning it over and replacing the screws! 


It’s that simple. And, you can’t make a mis- 
take .. . gear ratio always matches the scale. 

Consider the savings in inventory require- 
ments . .. and ease of making customer 
change-outs when demand range must be 
increased. 

Open time on the new register is cut to a 
mere fraction of a second for return of indi- 
cating pointer to zero... thanks to a new 
dual pusher design. Big, easy-to-read dials, 





es 


Turning the 0-to-48 scale up automatically places the 
small scale tab on the right side of the register . . . de- 
pressing a plunger that changes the gear ratio. 


Mechanical Demand Meter Needs IN HALF! 


all in a straight line, eliminate reader errors. 
Molded coil motor withstands 10,000-volt 
surges. 

Compact, lightweight Mark I is just 2.856 
inches deep, weighs in at 117% ounces. Regis- 
ter guards permit face-down inspection with- 
out damage to dial pointers. And remember 
... the Mark I carries the exclusive Westing- 
house 12-year guarantee! 

To get all the facts about the money- 


saving new Mark I, call your Westinghouse 
sales engineer. Or write Westinghouse Elec- 
tric Corporation, P.O. Box 868, Pittsburgh 
30, Pa. Youcan besure.. .ifit’s Westinghouse. 


J40522-R 


Westinghouse 





75,000 KW Sodium Graphite Reactor station for Consumers Public Power District at Hallam, Nebraska 
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The Peaceful Atom 


Helping the world 
double its 


power supply 


in the next 


ten years 


AL UNE 


Pe NM) i PAA 


The fuel of the future is in the atom. But even now, lights are burning, 
wheels are turning, thanks to atomic fuel. Atomics International, a world- 
wide leader in advanced, high-performance reactor systems, has over 15 
years’ experience in designing, constructing, and operating reactors. Two 
of the world’s most advanced atomic power stations are now being built 
by AI under AEC programs. The wealth of experience and facilities at 
Atomics International will help the world’s power-producing companies 
in their plans to double the supply of electricity in the next ten years. 


ATOMICS INTERNATIONAL 


Division of North American Aviation 4 


Pioneers in the creative use of the atom 


World Headquarters: Canoga Park, California, U.S.A. Cable Address: atomics. Other offices: Washington, D.C., U.S.A.; 
Geneva, Switzerland. Affiliated with: iInTeRatom, Bensberg/ Cologne, Federal Republic of Germany and pyNatom, Paris, France 
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SEVEN STEPS AHEAD IN VOLTAGE REGULATION 


EXTRA 


Semcon 


STRENGT 


1960 innovations emphasize 
General Electric leadership 
in voltage regulation 


Watch for more to come in °61. Meanwhile, ask your G-E sales 
engineer for complete information about the full line of General 
Electric voltage regulators. Or, write General Electric Company, 
Section 456-6, Schenectady 5, N. Y. Voltage Regulator Product 
Section, Pittsfield, Mass. 
Progress /s Our Most Important Product 
GENERAL @ ELECTRIC 
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TOWERS 


10 11 12 


High Strength Steels in the push for Extra 


Watch United States Steel's special Christmas 
show, The Coming of Christ, in Color on NBC-TV, 
Wednesday, December 21, 8:30 P.M., E.S.T. 


This mark tells you a product ($4) 


is made of modern, dependable Steel. / 


Why Project EHV 


To help the utility industry find the 
answers to the complex 3:ohlems of 
extra high voltage transmission, 
General Electric Company has set up 
a prototype power system not far from 
Pittsfield, Massachusetts. It's called 
Project EHV. This new outdoor lab- 
oratory will be used to study EHV 
transmission problems at 460 kv. to 
750 kv. The system stretches some 4.3 
miles and will eventually become a 
power carrying segment of the West- 
ern Massachusetts Electric Com- 
pany's system. 


Who builds the towers 


The line calls for 18 transmission 
towers. Fourteen of these eighteen 
will be steel units, eleven of which 
were designed, and thirteen of which 
were fabricated by United States Steel. 

The first three towers will be of the 
large portal-type ranging in width from 
162 to 184 feet and in height from 78 


to 129 feet. These will permit a wide: 
testing range of conductor sizes, 
spacings and configurations. The 
other towers are more conventional 
in their design. 


What stee/s are used 


Materials used in Project EHV are: 
extremely important. As in most 
modern transmission towers, high 
strength steel will be used in combi- 
nation with A-7 structural carbon steel. 

In the three portal towers and eight 
of the other towers, A-7 galvanized 
structural carbon steel will be used in 
some members with USS MAN-TEN: 
High Strength Steel (galvanized) in 
the highly stressed members. USS 
MAN-TEN Steel has a minimum yield 
point of 50,000 psi—about 50% higher 
than A-7 carbon steel. It also has 
about double the corrosion resist- 
ance. The use of MAN-TEN Steel 
reduced the tower weight by approxi- 
mately 12% in the large portal towers. 
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This USS COR-TEN Steel diagonal brace has been Ti \ 
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in a transmission tower for 12 years in a corrosive yf a AA= a 
industrial atmosphere at U. S. Steel’s Gary, Indiana, sence Jae 
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Works and though the brace has never been painted << \ZEUAKY \/] AZ 


or coated, it shows no measurable loss in thickness. pe 
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High Volt 
ig 0 ages Mode! ot Tower 18, designed for Project EHV, that will be built completely from unpainted and 


uncoated USS COR-TEN High-Strength Low-Alloy Steel. 


Tower No. 18 is different. It’s the Se eee 
first tower completely fabricated from es 
uncoated USS Cor-TEN High- ATMOSPHERE 
Strength Low-Alloy Steel to be in- —— INDUSTRIAL 
stalled in a transmission line. In 
addition to being 50% stronger than 
structural carbon steel, COR-TEN 
Steel is famous for its high atmos- 
pheric corrosion resistance—4 to 6 
times that of structural carbon steel. 
As part of this test, the tower will 
never be painted—thus it has a signif- 
icant maintenance advantage. The 


STRUCTURAL 
CARBON STEEL 


CALCULATED AVG. REDUCTION 
OF THICKNESS, MILS 


USS COR-TEN STEEL 


steel forms a tight protective coating Se ge eee 
against corrosion during the first 


years of exposure. Therefore, it re- 
quires no maintenance. Unpainted sie ‘vena 
and ungalvanized—a new idea that COMPARATIVE CORROSION OF STEELS 
ili Soe wr ai = RO Loar saa. sar ie a TS Se Sh i Aeceasatitas we eeatsiieeeaee a 
can — any utility untold thousands This chart shows that the corrosion loss of USS COR-TEN Steel is only about one-fifth that of 
of maintenance dollars in the future. structural carbon steel in an industrial atmosphere. 
For more information, write to United 
States Steel, 525 William Penn Place, United States Stee! Corporation— Pittsburgh 
: : Columbia-Geneva Stee!l—San Francisco 
Pittsburgh 30, Pennsylvania. Tennessee Coal & iron—Fairfleld, Alabama 


USS, MAN-TEN and COR-TEN United States Stee! Supply — Stee! Service Centers 
are registered trademarks United States Stee! Export Company 


United States Steel 
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why 
3 
cant 
everybody 
* 
build 
e 
switchboards 
e 
like 
+ 
this? 
The answer is simple: only Federal Pacific has 
the Rotary Handle QMQB fusible switch units 
with visible blades... with the high-current ca- 
pacity of a circuit breaker... with the 200,000 
ampere interrupting capacity of fuses. Some 
manufacturers still use welded angle frames 
of 16 or 14 gauge steel plates. Federal Pacific 
utilizes bolted channel construction’ of 11 
gauge steel for maximum strength and rigidity. 
What's more, Federal Pacific switchboards are 
designed on the modular principle: when you 
need to control more power, you can add units 
or entire sections — quickly and easily. Look 
again at the switchboard shown! It looks as 
new on the outside as it is on the inside—thanks 
to the Raymond Loewy design—exclusive with 
Federal Pacific. And if you think all this costs 
more, you're in for a pleasant experience when 
you contact your Federal Pacific representa- 


tive. Write for Bulletin 2100, Dept. FP-7, 
Federal Pacific Electric Co., Newark 1, N. J. 


FEDERAL PACIFIC ELECTRIC COMPANY 
4 
aig 
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Steel Towers 
Carry 460 KV 


Penelec line is testing 
feasibility of extra-high- 
voltage intra-system ties 


The tower shown at right is part of 
the nation’s highest voltage trans- 
mission. line, connecting Pennsylva- 
nia Electric Company’s Saxton Station 
and Claysburg Substation in south- 
central Pennsylvania. 

Although this 13-mile facility is 
a “working” line, carrying a full load, 
its experimental aspects are of great 
importance to Penelec and other 
afhliates of General Public Utilities 
Corporation. Since power can be gen- 
erated at low cost in western Penn- 
sylvania, it would be logical to add 
generating capacity there and trans- 
mit the power in large blocks to sys- 
tem companies in the East. This 
project will help solve many prob- 
lems of design, construction, and op- 
eration of the necessary EHV lines. 
TOUGH TEST . . . The inherent diffi- 
culties in building and operating a 
line in this area made it an ideal loca- 
tion tor the transmission test. First, 
the terrain is rugged, requiring the 
crossing of mountain ridges rising 
1,000 and 1,500 ft above the base 
elevation of the line. Both lightning 
frequency and winter wind and icing 
are abnormally severe. 
MASSIVE STEEL TOWERS. . . While 
Penelec is testing a variety of struc- 
tures, the most imposing are six gal- 
vanized steel towers of three different 
types. Two of the towers are of the 
suspension type with 80-ft cross- 
arm spread and consist of 18 tons 
of steel each. Three towers contain 
16 tons each and are of the suspen- 
sion type with 67-ft cross-arm spread, 
including restrained center conduc- 
tor. One tower is a dead-end type. 
It is made up of 30 tons of steel 
and is fastened to its base assembly 
and foundation by 16 714-ft-long 
2'4-in.-diameter anchor bolts. Each 
suspension type tower is secured to 


28 


for Strength 
... Economy 
Versatility 


4 
ao, 
its foundation by 12 6-ft-long 1%- 
in.-diameter anchor bolts. Leg exten- 
sions are provided for all towers to 
compensate for sidehill conditions. 
Steel grades used are ASTM-A7 
and, for highly stressed members, 
medium-manganese steel meeting 
ASTM A-440. The towers were de- 
signed by Bethlehem Steel Company 
and detailed, fabricated, and galva- 
nized at Bethlehem’s Leetsdale, Pa., 
tower shop, near Pittsburgh. 
Conductors of four different sizes 
are being used for experimental pur- 


BETHLEHEM STEEL COMPANY 
BETHLEHEM, PA. 


poses. Some 13 miles of the ground 
wire consist of Bethlehem’s ‘'C’”’ 
coated, 14-in.-diameter ehs strand. 

BETHLEHEM PRODUCTS for electric 
utilities include transmission towers 
and substation structures, ACSR core 
wire, coated strand, and virtually all 
steel products required for the con- 
struction of generating stations: 
structural steel, fasteners, piling, con- 
crete reinforcing bars, and others. 
Bethlehem Steel is one of the nation’s 
largest fabricators and erectors of 


power plants. 
pan 


sai 


Export Sales: Bethlehem Steel Export Corporation 
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2EEZES OTHER SWITCHES SOLID!” 


The hard clear ice of northwestern winters — and the silver 
thaws of Texas — probably provide utility men with as much 
icing trouble as any set of conditions in the United States. 


Warren Nye, Vice President, Electrical, of Otter Tail Power 
Company, has had his share of 80 mile per hour winter winds, 
whipping iced lines, and poles and switches sheathed in pure 
ice. Writing from his Company’s headquarters at Fergus Falls, 
Minnesota, Mr. Nye says succinctly, 


“We have found KPF switches easier to operate under conditions 
of ice than any other switch we have ever used.” 


HOW KPF SWITCHES CRACK OFF ICE 


The mechanism of KPF switches is big, simple and rugged. There 
are no complex, finnicky doodads to freeze, bind or need lubrica- 
tion. 


A simple, positive-action control rod moves an interphase rod 
which rotates the blade arms of KPF phase units. 


Blades and stationary clip holders are flexible so the moving arms 
can, literally, be “rocked” or “wobbled” by one man at the operat- 
ing lever below. 


The force exerted at the switchblade-clip holder position is many 
times that required to crack off the thickest natural ice. 


The only time KPF switches have been not immediately operable 
under ice was when the entire pole and control rod assembly itself 
was sheathed in ice. It was necessary to clear ice to reach the 
operating lever and effect the “cracking off” process. 


Install a KPF unit in your most demanding location -and 
watch its dependable, easy operation 


KPF ELECTRIC COMPANY | KPF 
P. O. Box 1257E + Stockton, California 


HOward 4-8381 AIR BREAK 
SWITCHES 
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Since 1921 the total rated output of 
turbine contracts received by Newport 
News exceeds |2,000,000 horsepower. The Niagara Pro- 
ject, Grand Coulee, Hoover and Chief Joseph are but 
a few of the installations for which Newport News has 
designed and built such equipment as hydraulic turbines, 


valves, gates and penstocks. 


. . the methods ... and 


the machines to take gigantic jobs like these in stride. 


Newport News has the men . 
Large engineering and design staffs, hundreds of highly 


32 


skilled workmen, five huge machine shops, a pattern shop 
and acres of foundries are perfectly integrated to pro- 
duce large units in the shortest possible time ... from 
water power equipment to wind tunnels, from cracking 


towers to paper dryer rolls. 


Look to Newport News with its seventy-five years of 


metal fabricating experience. Your inquiries are invited. 


Newport News 
SHIPBUILDING AND DRY DOCK CO. 
NEWPORT NEWS, VIRGINIA 
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Pre-Engineering by KAISER ENGINEERS 
answers basic plant expansion questions... 
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Raw Nate rials ? Your final decision to expand or build results from 


a series of important individual decisions. Raw material availability is one of them. Independent 
analysis of all aspects of your proposed program is the Pre-Engineering service offered by Kaiser 
Engineers. In addition, KE designs and builds all types of power plants—steam-electric; gas 
turbine, combined cycle, nuclear and hydro-electric. Whatever your requirements. ..from Pre- 
Engineering analyses through plant design and construction... Kaiser Engineers brings world- 


wide experience and ingenuity to their solution. 


KAISER ; 
\Cewomeers KAISER ENGINEERS raiiticing since 1914 


Oakland 12, Calif. — Chicago, New York, Pittsburgh, Washington, D.C. 


Accra, Buenos Aires, Montreal, New Delhi, Rio de Janeiro, Sydney, Vancouver, Zurich 
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Orlando, Florida, Meets the Challenge of An Expanding Population with 


POWE inca 
PARANITE 


POWER CABLE 
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San A, Paranite HIGH VOLTAGE CABLES are man- 


28,000 volt single conductor, 3000 and 5000 volt three 
conductor. Adaptable for aerial, direct burial or 
underground duct installation, wet or dry location. 


'B. Paranite CONTROL CABLES are produced in 
_ a complete range of insulation and jacket types. Rub- 
‘ber, PVC or Polyethylene insulations are available 
to meet a variety of service temperature conditions. 


The ORLANDO, FLORIDA, UTILITIES COMMISSION chose Paranite for 
its new generating plant at Indian River. From transmission line . . . to 
power cable... through control cable Paranite was specified to carry 
the load in serving this dynamic and growing area. 


It’s another case history of the nation wide acceptance of Paranite 
products and demonstrates once again Paranite’s 70-year reputation 
for quality wire and dependable service. Yes...men responsible for 
power distribution know “IF IT’S PARANITE IT’S RIGHT.” 


Since 7890 
PARANITE WIRE & CABLE DIVISION 


ESSEX WIRE CORPORATION, Marion, Indiana 
MANUFACTURING PLANTS: Marion, Ind.; Jonesboro, Ind.; Tiffin, Ohio; Anaheim, Calif. 
Sales Offices and Redistribution Warehouses in all Principal Cities 
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WESTINGHOUSE HIGH PRESSURE FEEDWATER HEATER 
with hemispherical head* - Maintenance-free operation with all-welded 


*hemispherical head—best possible chamber design for high pressure feedwater heaters. 
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NICKEL- } CLAD 

COPPER CLAD 
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Now...a low-cost vacuum capacitor switch 
Restrike-free... lightweight... reliable 


Competitive with conventional oil switches . . . this new 14.4-kv, 
300-amp Allis-Chalmers three-phase vacuum switch is specifi- 
cally engineered for capacitor duty. It operates from ac or dc, 
manually or by fully automatic control as the system demands. 
You get restrike-free performance, reliability and maintenance- 
free operation. Weight is one-third that of oil-type switches. 

Resistance to physical damage is just as spectacular. Point- 
blank, 22-long rifle fire failed to penetrate the tough Plexiglas 
protective housing. The vacuum tubes withstood pressure tests 
in excess of 20 times normal closing forces. 

For more information, contact your nearby A-C office. Or 
write Allis-Chalmers, Power Equipment Division, Milwaukee 
1, Wisconsin. A-1409 
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How it works — Front view shows capacitor switch mecha- 
nism housing with cover removed. When coil is energized, 
solenoid plunger moves connecting rod through cam to close 
the contacts. 
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DECEMBER 19, 1960 


Editorial Comment 


After Philadelphia . . . 


Now that an out-of-court settlement has been worked out between the govern- 
ment and defendants in the Philadelphia antitrust cases (see p 40), electrical equip- 
ment manufacturers can begin tackling with full vigor the many problems of the 
competitive Sixties. 

These problems will require the resumption of those completely ethical, legal, 
and necessary communications among the manufacturers which have been stifled 
in recent months. Cautious legal counsel have succeeded, over the period span- 
ning the grand jury investigations and the pre-settlement negotiations, in severely 
restricting such communications. The need for this caution now has passed. 

Still to be resolved, of course, are the matters of sentencing, wording of the 
consent decrees, and possible damage suits arising from those seven cases in 
which legal guilt has been established. But considering the industry as a whole, 
it seems to us that the most pressing problem has been solved: keeping these 
criminal and civil cases out of the courtroom. For we believe that with the investi- 
gations and issuance of the indictments, the government’s point had been made. 
On their part, the companies responded by putting their houses in order. Any 
further public airing of the industry’s past practices would not have advanced the 
purpose of the Sherman Act, nor would it have advanced the cause of the 
industry. 

The government and most defendants seem to have recognized this fact. It was 
the two major defendants who originally proposed the outlines of the settlement 
and apparently the government was quick to go along with it. 

To be sure, not everyone is happy with the terms of the settlement. There are 
many inequities involved (as there were when the indictments were first handed 
down), and possibly some persons and companies will be sentenced for acts 
they did not commit. But it cannot be denied that everyone had their day in 
court, and if some felt themselves to be not guilty, they should have so pleaded. 
Indeed, one individual has done just that and will have a chance to defend 
himself. 

For others, companies and individuals, we recognize that the decision of 
whether to go to the expense and trouble of fighting the government’s charges was 
difficult. But again we say, the defendants’ right to justice was not denied, and 
in the final analysis, the decision not to fight was for each defendant alone to make. 

With respect to individual defendants, we of course feel compassion for them. 
None of the allegations which were aired showed that any of the individuals 
profited personally. They acted, although mistakenly, for what they thought to 
be the best interest of their employers and the industry. We hope Judge Ganey 
takes this into account when he makes the always difficult decision as to sentences. 

But now is the time for the industry to tackle with full vigor the competitive 
Sixties, to show that price competition can work for the good of the industry; to 
show that foreign competition can be met in our own backyard through offering 
better values; and, to show that the electrical equipment industry will continue 
in its present position of technological eminence. 

In the accomplishment of these aims, we are certain the manufacturers will have 
the wholehearted support of the utilities. 
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Manufacturers to 
Explore Damages 


As Suits Settled 


Entry of guilty and nolo pleas in antitrust ac- 
tions spurs firms to explore with customers 
possible damage claims; some states begin 
own investigations 


CHIEF JUDGE J. CULLEN GANEY, who presided at the final 
arraignment which resulted in the out-of-court settlement 


Three manufacturers, General 
Electric Co, Westinghouse Electric 
Corp, and Allis-Chalmers Mfg Co, 
have announced they would initiate 
cooperative studies with all custom- 
ers to determine if violations of the 
antitrust laws had hurt customers 
financially and, if so, said they 
would remedy those situations. 

The announcement follows an 
out-of-court settlement of the anti- 
trust cases in Philadelphia, accom- 
plished by the entry of guilty pleas 
in seven of the 20 cases. Those 
who entered guilty pleas are now 
liable to damage suits from cus- 
tomers, but existence of the damages 
must be proven in court. 

The companies’ move was there- 
fore seen as a means of forestalling 
court proceedings. The federal gov- 
ernment and at least five states 
(Texas, Me., Calif., Wis., and 
Minn.) are studying the possibility 
of instituting damage actions. 

Also under consideration, but not 
yet announced, is a liability-sharing 
plan by manufacturers to minimize 
any one company’s damage burden. 

The out-of-court settlement was 
accomplished quickly and undra- 
matically at a re-arraignment in 
Philadelphia Federal Courthouse 
Nov. 8. One by one, each of the 20 
criminal cases was called out and 
defendants entered their pleas be- 
fore Chief Judge J. Cullen Ganey. 
Only one defendant pleaded not 
guilty, W. C. Rowland of Westing- 
house Electric Corp, in the turbine- 
generator case. No trial date has 
been set. All others pleaded either 
guilty or nolo contendere. 
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These were the results: 

e The government dropped its 
opposition to nolo contendere pleas 
in 13 of the criminal cases. In re- 
turn, the bulk of the defendants in- 
volved in the other seven indict- 
ments pleaded guilty. A few 
pleaded nolo. 

e The government agreed to con- 
sent decrees in the 19 civil suits 
rather than bringing them to trial. 
None of these decrees will contain 
any admission of guilt. 

¢ Individuals named in two in- 
dictments were required to enter 
only one guilty plea. 

e Charges against A. F. Vinson, 
General Electric group executive, 
were dropped for lack of evidence. 

e The government stated in open 
court that the chief officers of GE 
were not charged with any personal 
knowledge of the conspiracies or 
with taking part in them. 

e In the lightning-arrester indict- 
ment, the only one containing more 
than one count, defendants named 
in more than one count will be sen- 
tenced on only one of the counts. 

The original outlines for the 
settlement were first proposed by 
JE and Westinghouse. On its part, 
the government agreed to go along 
because guilt was established in 
what it considers the seven most 
important cases. These seven cover 
70% of the $1.75-billion in annual 
sales involved. In addition, the gov- 
ernment says that of the sales in- 
volved to public bodies, 80% are 
covered by the seven indictments. 

Sentencing of the defendants has 
not been scheduled yet, but is ex- 
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pected to occur in January. Maxi- 
mum penalty on each indictment is 
$50,000 fine plus, in the case of in- 
dividuals, one year in jail. Judge 
Ganey has said that in sentencing, 
he will make no distinction between 
guilty and nolo contendere pleas. 

According to Assistant Attorney 
General Robert D. Bicks, the con- 
sent decrees will contain essentially 
the same provisions as asked for in 
the prayers of the civil suits. These 
decrees are expected early in 1961. 

For the record, these were the 
pleas as finally entered by the de- 
fendants and accepted by the court 
(for complete list of defendants, see 
EW, Oct. 31, pp 46-47): 

Oil & air circuit breakers: Allis- 
Chalmers Mfg Co, General Electric 
Co, Westinghouse Electric Corp, 
Clarence E. Burke, and J. W. 
Stirling pleaded guilty. All other de- 
fendants pleaded nolo contendere. 
Power switching equipment: Joslyn 
Mfg & Supply Co pleaded nolo; all 
other defendants pleaded guilty. 
Power transformers: Al] defendants 
pleaded guilty. Turbine-generators: 
W. S. Ginn, C. I. Mauntel, and 
W. E. Saupe pleaded nolo; all other 
defendants pleaded guilty except 
W C. Rowland, who pleaded not 
guilty. Industrial control equipment: 
all defendants pleaded guilty. Steam 
condensers: Carrier Corp pleaded 
nolo; all other defendants pleaded 
guilty. Power switchgear assemblies: 
H. Jones pleaded nolo; all other de- 
fendants pleaded guilty. Charges 
against A. F. Vinson were dropped. 

All defendants named in the thir- 
teen other indictments pleaded nolo. 
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Reaction Mixed on US-Canada Treaty 


Bonneville Power Administration report of power surpluses 


challenged by several sources as projects are threatened 


It’s still anybody’s guess just what 
and how much impact on Pacific 
Northwest power projects will re- 
sult from the proposed Columbia 
River treaty between Canada and 
the US. 

The proposed treaty, as drafted 
tentatively by joint negotiators for 
the two countries, would give the 
US directly about 1.7-million kwhr 
annually of additional prime power, 
plus about 15.5-million acre-ft of 
water storage benefits for flood 
control. 

The treaty’s indirect effects, how- 
ever, aren’t as easy to determine. 
Government officials and Washing- 
ton observers see the treaty making 
an impact on three areas of related 
power activities: 

(1) Construction of other hydro- 
electric projects in the Pacific 
Northwest, 

(2) Proposed high-voltage  in- 
terties between Bonneville Power 
Administration and California, and 

(3) A possible electric generating 
plant in conjunction with the Han- 
ford, Wash., New Plutonium Re- 
actor (NPR). 


US Drafting Treaty for Approval 


The treaty is being put into 
final shape by US officials (who 
have more manpower than Canada 
for the purpose) to be referred back 
to the two nations for comment and 
ratification. This final draft will 
follow the general terms of the joint 
progress report issued by negotiators 
for the two nations in mid-October 
(EW, Oct. 24, p 16). This final 
draft is expected to be transmitted 
to the US Senate for ratification by 
President Eisenhower before he 
leaves office in late January, and 
Senate approval probably will be a 
mere formality. 

This progress report calls for 
Canada to build three dams on the 
Upper Columbia and Kootenay 
Rivers: Mica Creek High Arrow and 
Duncan Lake. The US, in turn, 
would be allowed to build Libby 
Dam on the Kootenai River (US 
spelling) near the Canadian border 
within the next five years. The US 


would share its added power gen- 
erating benefits—resulting from 
added Canadian storage—on a 50- 
50 basis with Canada. 

The Canadian storage isn’t ex- 
pected to increase the generating 
capacity of existing US hydro- 
electric plants on the Columbia 
beyond what they were originally 
planned for at ultimate capacity. 
However, the adding of final units 
is expected to be accelerated by 
Canadian storage. Just which of the 
three planned Canadian reservoirs 
are to be built first-—and when— 
isn’t expected to make much dif- 
ference to added US power output. 
The smaller High Arrow and Dun- 
can Lakes projects were expected to 
be developed first, within five years, 
with Mica Creek coming later, 
within ten years. However, some 
local objection to the proposed 
order of development in Canada 
might change this. 


Administration Recommends Delay 


The most striking impact of the 
Canadian projects on proposed 
US power developments has come 
from statements by the Eisenhower 
Administration that neither of the 
rival Nez Perce nor High Mountain 
Sheep projects on the Snake River 
need to be built immediately be- 
cause their power output will be 
matched by Canadian development. 
In addition, the proposed Bruces 
Eddy project (250 Mw) on the 
Clearwater River, Ida., was singled 
out by Assistant Interior Secretary 
Ross Loeffler as another project that 
could be delayed because of the 
Canadian developments. 

Interior Under Secretary Elmer 
Bennett had written FPC Chairman 
Jerome Kuykendall: “Initiation of 
a project in the Middle Snake area 
(Nez Perce or High Mountain 
Sheep) is not requisite at this 
time . . . The power to be made 
available as a result of ratification 
of the proposed Columbia River 
treaty with Canada will provide 
needed time which can be devoted 
to further efforts to resolve the 
fishery problems presently posed by 
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these applications . . .” 

Bennett and Interior officials re- 
lied on an estimate of future power 
needs on the Bonneville power sys- 
tem for the next decade to make 
their statement that neither Nez 
Perce nor High Mountain Sheep 
would be needed. This estimate 
showed a capacity surplus of some 
size for every vear through the early 
1970’s. 

The estimate has been challenged, 
however, by attorneys for both 
rival dam projects. And a Bonne- 
ville official, probably commercial 
operations officer Bernard Gold- 
hammer, will be called to the FPC 
hearings in early January to justify 
the estimate. 

Basic objection to the Bonneville 
estimate is that it doesn’t include 
about 500 to 600 Mw of inter- 
ruptible loads, and that it also in- 
cludes as capacity about 300 to 
400 Mw of reserve generating units 
in the area. 

Pacific Northwest Power Co 
claims the Canadian power won't 
meet anticipated power load growth 
in the Northwest without High 
Mountain Sheep Dam. The de- 
ficiency in prime power during the 
next decade, even with Canadian 
power, would vary from 6,000 kwhr 
in 1961-62 to 994,000 kwhr in 
1970-71. And, PNP says, the 
Columbia power would be concen- 
trated on the Bonneville trans- 
mission system; not in western 
Montana or southern Idaho where 
much of its power would be de- 
livered. 


Radin Challenges BPA Report 


APPA General Manager Alex 
Radin also took issue with the 
Bonneville estimate, calling it “ex- 
ceedingly pessimistic” with “dire 
consequences” for the region. Others 
have suggested the Eisenhower Ad- 
ministration, in its effort to publicize 
the proposed Canadian treaty, has 
overstated the value of power it 
would produce. 

Most Washington spokesmen feel 
that Canadian power will have 
little or no impact on any hydro- 
electric development in the Pacific 
Northwest. 

What effect it will have will be 
to render a few smaller, marginal 
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projects—one of these being the 
Knowles project which is aimed 
principally at flood control—largely 
unnecessary because of the huge 
block of Canadian water storage 
to be made available. Other proj- 
ects are where migratory fish 
facilities already are a problem, and 
responsible Washington officials 
feel they shouldn’t be developed 
until adequate fish safeguards are 
found, regardless of the Canadian 
developments. 

The added prime power output to 
result from Canadian development 
is estimated between two and three 
years’ normal power development 
in the Northwest, or not enough 
by many government officials to de- 
lay planning or construction of 
other projects. This, however, in- 
volves tying up so many loose ends 
of load and capacity estimates that 
the actual impact has only been 
guessed at in a general way. 

Some projects which might be 
delayed, because of fish problems, 
or because of the reduced value of 
flood control benefits, are Enaville 
on the Coeur d’Alene River, Ida.; 
Long Meadows Dam on the Yaak 
River, Ninemile Prairie Dam on the 
Blackfoot River, plus Knowles and 
Bruces Eddy Dams. 


US Capacities Unchanged 


Although added Canadian stor- 
age is expected to accelerate the 
adding of final generating units on 
existing Columbia dams in the US, 
it isn’t expected to increase or 
change their originally-planned 
ultimate capacities. The Canadian 
storage was estimated as much as 
20 years ago as being available 
some day, and all dams had taken 
this into consideration when they 
were built. The complicated addi- 
tion of a third powerhouse at 
Grand Coulee Dam, for example, 
always was planned, but now it 
must be brought to reality at a much 
earlier date than without Canadian 
storage. This plant can’t be placed 
with two original powerhouses 
because of a lack of space; it will 
be located somewhere downstream 
from the dam. 

The second major area where an 
impact is possible is the long- 
discussed high-voltage (500 kv) 
transmission intertie between BPA 
and the federal Central Valley 
Project in California, including a 
possible additional connection to 
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the Lower Colorado dams: Hoover 
and Parker. 

Changing of a large block of 
Bonneville power from interruptible 
to prime status could have an 
economic impact on this transmis- 
sion project for two reasons: (1) 
There apparently would be less 
interruptible power available from 
Bonneville to be firmed up over the 
line through stream or load diver- 
sity, or through construction of a 
coal-burning steam plant near Cle 
Elum, Ore., as proposed by H. 
Zinder & Associates for California 
Gov Edmund “Pat” Brown; (2) 
Without this power, or with it 
already firmed up, the economic 
justification for the line would be 
less, as far as its use for firming up 
is concerned. On the other hand, 
there might be more high-priced 
prime power to be moved over the 
line, but this would require legisla- 
tion to modify the Bonneville 
preference clause before this power 
could be transmitted out of the 
Bonneville area. 

The politically-entwined plan for 
power generation from the Han- 
ford, Wash., New Plutonium Reac- 
tor (NPR) is another spot where 
Canadian development could have 
a serious effect. The proposed 700- 
Mw generating unit for Hanford 
(costing upwards of $110 million) 
is estimated to operate only 80% 
of the time, a block of generating 
units at John Day or the Dalles 
Dams would have to be set aside 
for back up at Hanford. If the 
Canadian storage waters turned all 
the power output at these two dams 
into prime power, requiring their 
use for firm output, they couldn't 
be justified as Hanford backup 
units. 

One of the problems is how much 
dump power will remain on the 
Bonneville system after the Ca- 
nadian storage projects have been 
completed, to be used in conjunc- 
tion with Hanford. 

The FPC, because its staff is 
involved in the Nez Perce—High 
Mountain Sheep controversy, is 
making a study of probable loads 
and capacities in the Pacific North- 
west, and this study probably will 
be completed in early 1961, in time 
for its staff to use in arriving at a 
recommendation on the two Middle 
Snake River project applications— 
whether either is needed or not—or 
when one of them will be. 
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Northwest 


Big question of uniform draw- 
down agreement in treaty is 
key to US utility planning 


John J. Burke, president of PNP, 
stated that, “It is essential for the 
future growth of the region that the 
High Mountain Sheep Dam be built 
and the region’s favorable power 
supply to be mantained.” 

He said also, “It would be dan- 
gerous to stop or delay development 
of High Mountain Sheep because of 
hoped-for benefits from the proposed 
treaty with Canada.” He said that 
although Northwest residents favor 
the US-Canadian treaty it would 
not relieve utilities of their responsi- 
bilities to prepare for the power 
needs of their customers. 

Sam B. Chase, senior vice presi- 
dent, and formerly of the Montana 
Power Co, Butte, stated, “A co- 
ordinated agreement affecting the 
power-generating companies and 
agencies in the Northwest, investor- 
owned and public-owned, is being 
discussed. But it would be difficult 
to tell the effects on construction 


Cautious Optimism 


Neither Butte nor Missoula news- 
papers have expressed any editorial 
opinion on the treaty of its effects. 
An editorial that appeared in the 
Hungry Horse News (Columbia 
Falls, Mont.) stated in part, “Big 
news in Montana this week is the 
proposed Libby Dam on the Koot- 
enai River will be built. 

“Paul Verdon, publisher of the 
Western News at Libby, told the 
Hungry Horse News: ‘The commu- 
nity is enthusiastic and now for the 
first time we feel that Libby Dam 
construction is actually coming.’ . . . 
(End of the Verdon statement; Hun- 
gry Horse editorial continues ) 

“Breakthrough for Libby Dam 
construction came with a_ treaty 
agreement between the United States 
and Canada . . . This treaty, which 
needs ratification of the Canadian 
Parliament and the US Senate, spe- 
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Utilities Defend Their Projects 


plans until such an agreement is 
worked out. 

“There is no question but that a 
proper coordination agreement 
would be beneficial to the area. 

“The proposed US-Canadian 
treaty unquestionably will increase 
the capacity of existing plants.” 

The treaty is high in the interest 
of Washington Water Power Co, 
a member of PNP. Board Chairman 
Kinsey M. Robinson terms the status 
of the treaty as “indefinite,” and in- 
dicates that it should not be a reason 
for delaying dam construction on the 
Middle Snake. 


Robinson Calls It ‘Indefinite’ 


Robinson said: “It is our under- 
standing that only tentative agree- 
ment has been reached on the US- 
Canadian Columbia River storage. 
It still must be put in the form of a 
treaty and then approved by the 
legislative bodies of both nations. 
We have no assurance that the treaty 
will become effective in the near 
future. 

“Even if it does,” he added, 
“downstream benefits available to 


the United States will take care of 
only 18 months of growth. Much 
of the downstream benefits to the 
United States will only become 
available as additional units are in- 
stalled in plants on the main stem 
of the Columbia River.” 

He said that even if the treaty is 
approved and Canada proceeds with 
storage within its own boundaries, 
it would be several years before the 
US would install additional capacity 
to use the storage. On the other 
hand, he said, the four companies 
of PNP can use the full capacity of 
High Mountain Sheep “as soon as 
it is built.” 


Burke Comments on BPA Report 


PNP’s Burke, commenting further 
on the subject, said: “A realistic 
study of the benefits of the proposed 
US-Canadian treaty plan reveals the 
estimated surpluses credited to the 
agreement assume all of the inter- 
ruptible industrial load has been 
cancelled and the utilities would op- 
erate all high-cost steam power 
plants that normally are kept on 
standby for emergencies. 


“The expected surpluses would 
be obtained at the expense of drop- 
ping the interruptible industrial 
loads of over 600 Mw and running 
costly steam electric plants with 400 
Mw of generation,” he said. 

“When the Bonneville Power Ad- 
ministration talks of adequate power 
until 1970,” Burke said, “it is not 
considering the needs of the ma- 
jority of the region’s power con- 
sumers served by the companies, 
but is only assuring enough power 
for the publicly-owned agencies. 

“Furthermore, the Bonneville 
estimate assumes that agency will 
not sell any additional power for 
new industrial load of the type re- 
cently over-subscribed when it was 
made available,” Burke added. 

The position of Portland General 
Electric Co is much the same, ex- 
cept that it forecasts the US-Cana- 
dian treaty would meet normal load 
growth for a period of about three 
years. PGE is concerned about the 
effect of the treaty on its Round 
Butte project on the Deschutes 
River, as well as High Mountain 
Sheep. 


Prevails in Pacific Northwest Newspaper Editorials 


cifically includes Libby Dam. Ap- 
proval also will be needed from the 
British Columbia Parliament. 

“Prospect of Libby Dam construc- 
tion has been of interest to Ana- 
conda Aluminum Co, officials in 
Louisville, Ky., and Columbia Falls, 
but not to the extent that eventual 
availability of this new block of 
power would see expansion of the 
Columbia Falls plant. At this stage, 
the Anaconda Aluminum Co view 
is ‘interested.’ ” 

An Anaconda spokesman added: 
‘Of course, the prospect of Libby 
Dam construction means a lot to 
Montana and we are pleased.’ 

“Western Montana’s other large 
federal power project, Hungry 
Horse, resulted in location by Ana- 
conda of a plant at Columbia Falls 
which presently employs 539.” (End 
of this editorial.) 


On the same day there appeared 
in the same paper a guest editorial 
entitled “Big Things in BC.” (From 
the Lethbridge Herald.) The latter 
paper said in part .. . “But that is 
not all. The water these dams will 
hold back and even out will all be 
extra year-round flow at the several 
Columbia River dams in the United 
States, and the US can get extra 
power from those dams with no 
extra expense except the installation 
of more turbines and generators at 
the dams. So for conferring this 
benefit on the US, Canada will get 
half the extra power generated in 
the US that will add further to Can- 
ada’s new energy resources.” 

Spokane newspapers, the Spokes- 
man-Review and the Daily Chroni- 
cle, are editorializing in favor of a 
treaty, but both want to see the ac- 
tual terms. 
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The Portland Oregonian, while 
editorially enthusiastic about the 
proposed treaty, cautions against 
relying too much on the power bene- 
fits. It states: “But there is real 
danger to the Northwest—and par- 
ticularly to Oregon—in Administra- 
tion efforts to sell this achievement 
to the public and the Federal Power 
Commission as the final and com- 
plete answer for the Northwest . . . 
for the next ten years.” 

The editorial concludes: “Our 
hope is that the Federal Power 
Commission will grant the (High) 
Mountain Sheep application, and 
deny the Nez Perce application, not 
only to make sure that the Salmon 
River remains open for fish passage, 
but to give the Northwest ...a 
margin of protection against a de- 
bilitating shortage of power in the 
late 1960's.” 
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SPAR ARMS AND BRACES provide shield-wire and line- 
conductor attachments for a braced 345-kv test frame 


Vital Statistics of Illinois Power Co 345-Kv Test Line 


Wood Pole Structures (80-90 ft high) 
2—Structures with laminated-timber arms 
2—Structures with regular timber arms 
1—Structure with free-swinging timber arms 
1—Structure with spar members 
1—Angle structure 
2—Dead-end structures 


Insulators 
18 per string, to be reduced during tests 


Conductors 
Size: 1.75-in. ACSR Conductor 
Rating: 1,560 amp 
Surge impedance loading: 320 Mva 
Maximum design tension: 12,000 Ib 
Design loading: NESC standard heavy 
Ground wires: 23-in. EHS steel wires 


Disconnect Switch 
Rating: 1,600 amp, 345-kv 
Can be manually operated to permit single-phase 
operation 


Power Source 
345-kv station bus at the Indiana-Michigan Power 
Co Breed Generating Station 


Principal Suppliers 
Aluminum Co of America; A. B. Chance Co; Hughes 
Bros, Inc; Joslyn Co; Malleable Iron Fittings Co; 
Ohio Brass Co; Westinghouse Electric Corp 


Contractor 
L. E. Myers Co 


ais 
FACTORY LAMINATED CROSS ARMS built up to 6x10 in. 
from 2x6-in. timbers, extends 230-kv design to 345 kv 


345-Kv Line 


Illinois Power Co line has six types of frames, 


seeks insulation gain from wood 


G. L. ENGLAND, Transmission and Distribution Engineer, 
Illinois Power Co, Decatur, Ill. 


J. E. O’NEIL, Transmission Engineer, Electric Utility Engineer- 
ing Dept, Westinghouse Electric Corp, East Pittsburgh, Pa. 


A single-circuit, 3-phase test line, approximately one 
mile long, was recently built to study 345-kv trans- 
mission on wood structures. The 9-span line has six 
types of structures, built with flexibility to change con- 
ductor spacings, number of insulators and types of 
hardware. Studies, extending over a two to three-year 
period, will previde data for the most economical 
structure design for the 345-kv transmission system 
and tie-lines planned by Illinois Power Co. 

The line, located near Terre Haute, Indiana, at 
Indiana and Michigan Electric’s Breed Generating Sta- 
tion of the American Electric Power System, is ener- 
gized from the AEP 345-kv system. IPC engineers are 
working with the AEP System engineering staff on this 
project. 

A bus-tie circuit breaker is used to energize the line 
from the substation bus. A new type disconnect switch 
is used to isolate the line when conditions make this 
necessary. The disconnect switch has independent op- 
eration of each pole so that both three-phase and 
single-phase studies can be conducted. 

Expanded ACSR conductors, 1.75-in. dia, were 
used on all three phases. This type of conductor proved 
satisfactory on the AEP system, and was selected as 
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HINGED AND BRACED ARMS support the outer conduc- 
tors of Illinois Power Co structure in transmission experiment 


RIGID AND BRACED FRAMING supports outer conductors 
of another timber-armed structure installed for service tests 


Tests Wood-Pole Structures 


having the desired characteristics. 

To obtain the most economical structure design 
consistent with proper radio influence levels and struc- 
tural limitations, several different designs are being 
studied. There are nine structures with four different 
two-pole tangent structure designs. 

During the two to three-year study period extensive 
RI measurements will be made. The structures were 
built so that the conductor spacings can be changed. 
Initially the spacing is 28 ft. It will be reduced in steps 
until permissible RI levels for populated areas are ex- 
ceeded. It is expected that 24-ft spacing will be the 
minimum studied. Initially there are 18 insulators per 
string. As the tests progress the number will be reduced 
to the lowest permissible for RI and insulation coordi- 
nation. 

There are two overhead shield wires throughout the 
entire test line. Downleads are used on each pole, each 
having a ground resistance of 10 ohms or less. For 
improved lightning performance of the line, the insu- 
lator strings are not bonded to the downleads. Grading 
rings are used at each insulator string. During the tests 
they will be removed to study their effect. The changes 
in conductor spacing, number of insulators per string, 
and hardware will be predicated on an evaluation of 
each configuration for radio noise and operating charac- 
teristics. 

Radio frequency decoupling units were installed at 
the first structure to prevent possible noise generated in 
the substation from being measured on the test line. 
The traps are designed as resistance-inductance units to 
be used in combination with the bus capacitance. 

Portable radio noise measurement instrumentation 
will be used to record the RI for all weather conditions. 


Sufficient tests will be made to determine conductor 
aging characteristics in the area. 

Night photographs will be taken throughout the study 
period to locate corona sources in the structure design. 
Two cameras permanently located along the line are 
automatically set to obtain information on insulator 
swing angles and physical conditions on the four tangent 
tower designs. Photographs will be taken every six min. 
during daylight hours. Continuous weather data is 
recorded automatically at the Breed Station. 

The test line will also be used to evaluate safety and 
energized line maintenance techniques for EHV wood. 
lines. 

While a tentative program has been set up for the 
test period, it is flexible to permit changes as data are 
accumulated and evaluated. 


DECOUPLING UNITS on first frame isolate RI of test line 
from that at substation. Picture shows 345-kv, 1,600-amp, 
type V-2 switch set for single-phase test on 3 conductors 





Concrete Cylinder Anchors 


Tests, after failures, set Ohio Edison standard anchor for 
narrow-base tangent and light-angle transmission towers 


W. C. GIFFELS, Associate Engineer, 

R. E. GRAHAM, Engineer, and 

J. F. MOOK, Engineer, Ohio Edison Co, 
Akron, Ohio 


Concrete cylinder anchors are 
standard for Ohio Edison Co’s 345- 
kv narrow-base tangent and light- 
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angle towers and are used through- 
out the 345-kv system except where 
soil conditions are extremely bad. 
The company standardized on these 
anchors on the basis of extensive 
tests which established vertical de- 
flection as the decisive feature in 


TOWER WEIGHT APPROX.3.3 TONS 
MAXIMUM VOLTAGE 363 KV 
CONDUCTORS - BUNDLED 954 mcm 48/, 

ACSR - 18" SPACING 
GROUND WIRE I59MCM'2/, acsR 
MAXIMUM TENSION 
CONDUCTOR 10,000*/ COND. 
20,000°/ BUNDLE 
a GROUND WIRE 7,000°* 
K MINIMUM GROUND CLEARANCE 
35 FT.@ 120°F 

e; MAXIMUM TANGENT SPAN - GRADE -C (NESC) 

x) 1000 FT 
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FIG I—TANGENT TOWER designed for Ohio Edison Co’s new 345-kv transmis- 
sion line overlaying its 138-kv system when mounting loads overtaxed the latter 
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FIG 2—VIEWS of test anchors set up in the first test in the series of tests to de- 
termine a standard anchor for greater part of new 345-kv transmission line 
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the selection of tower anchors, 
especially the earth-grillage type. 

A new tower was designed for 
the 345-kv lines when mounting sys- 
tem load compelled Ohio Edison 
into the decision to overlay its 138- 
kv system with another at a higher 
voltage. Only the tower and hard- 
ware designs were then tested. 

But subsequent events stressed 
the desirability of tests on the an- 
chors of both 138 and 345-kv 
towers and also on concrete cyl- 
inder anchors not then in much 
use. Late in 1959, during con- 
struction of the new-type of 345-kv 
tower, several anchors uplifted. A 
consequence of these failures was a 
test program to determine why the 
anchors had failed and whether a 
more satisfactory design could be 
developed. The company also 
sought to reconcile calculated with 
actual performance. 


Fails Under Wind Loading 


A steel grillage type anchor had 
failed under a longitudinal wind 
loading of about 60 mph on the 
narrow-base tower before con- 
ductors and ground wire were in- 
stalled. This wind loading put an 
uplift force of about 15,000 Ib on 
the anchor. The company realized 
immediately that provision had to 
be made against further failure of 
anchors erected or in the process of 
being erected. The economic as- 
pects also needed attention. 

Encasing installed steel grillage 
anchors in concrete afforded a tem- 
porary solution. It also simplified 
leveling the anchor, obtaining full 
bearing under the steel grillage, and 
reducing the backfill compaction. 

The first of two anchor test pro- 
grams was to determine what type 
of anchor would be best suited to 
the narrow-base towers. Anchors 
selected for the test were: 

1. Test 1-4, inclusive: Type 3A, 
existing 345-kv single-circuit tower 
steel grillage anchor. 

2. Test 5: 3 x 10-ft rectangular 
steel grillage anchor. 

3. Test 6: Type 9A, existing 138- 
kv double-circuit tower steel grillage 
anchor. 

4. Test 7: Type 2A, existing 345- 
kv double-circuit tower steel grill- 
age anchor. 
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Proved for 345-Kv Tower 


5. Test 8: 36-in.-dia steel grill- 
age anchor. 

6. Test 9: 30-in.-dia concrete 
cylinder anchor. 

7. Test 10: Type 3A +- concrete, 
existing 345-kv single-circuit tower 
steel grillage anchor encased in 
concrete. 

It seemed best to the company to 
test the anchors in soil conditions 
somewhat below average yet uni- 
form enough throughout the test 
site for all anchors to be tested un- 
der approximately the same condi- 
tions. Below-average soil condi- 
tions were chosen to insure that the 
anchors would not hold a load too 
great for the proposed pulling ap- 
paratus. The company felt that 
anchors which did hold the required 
applied loading under these condi- 
tions would be adequate for most 
tower locations. 

Standard penetration tests were 
made, and undisturbed soil samples 
were taken for laboratory analysis. 
All anchors were installed by nor- 
mal construction procedures. Be- 
sides the anchors tested at the test 
site, two type 3A anchors were 
tested at an actual tower site. 


Applied Load in Kips(1000*) 


YY 


Test *1-3A 


Test” 8-36 


Loading of the test anchors was 
by means of a truck-mounted crane 
rigged with a multi-part line to as- 
sure slow, steady pull. Loading was 
in increments along the slope of the 
leg angle and was measured by a 
dynamometer. The anchor’s vertical 
and horizontal movements were re- 
corded for each load increment 
after the anchor had ceased to de- 
flect. 


0.5-in. Limit Set 


A maximum allowable vertical 
movement of the 345-kv narrow- 
base tower anchor was selected as 
0.5 in., and any movement greater 
than that value was considered fail- 
ure. The accompanying load-deflec- 
tion curves show the resistance to 
uplift of the various anchors tested. 

The 30-in. concrete cylinder and 
the 3A + concrete anchor were the 
only two of those tested that held 
the 16,400-lb uplift force equivalent 
to the forces that a 345-kv single- 
circuit tower would exert on the 
anchors. 

The test on the 36-in.-dia steel 
grillage was not considered repre- 
sentative. The anchor deflected con- 
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siderably under a small load, and 
the company believes that there was 
very little compaction of the back- 
fill at the hole’s bottom. This type 
anchor, used in many towers in the 
Ohio Edison system, is normally en- 
cased in concrete or has a selected 
backfill when installed in soil like 
that at the test site. 

Test results showed that anchors 
whose holding power depended on 
compaction of the backfill failed to 
hold the required load within the 
allowable vertical movement of 0.5 
in. 

Most of these anchors reached 
their maximum design uplift, but 
only after a movement of several 
inches. Accordingly, vertical move- 
ment can be more critical than ulti- 
mate holding power. The tests also 
educed this fact: That, when calcu- 
lated ultimate holding power is 
divided by a factor of 2 or 3 to 
obtain a maximum working value, 
vertical movement can be held 
within a range of about 0.5 in. 

A common method of calculating 
ultimate holding power of grillage- 
type anchors is to compute the 
weight of the volume of earth in an 
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FIG 3—VERTICAL DEFLECTION was established as decisive 
feature of anchors, especially earth-grillage type, the test 
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anchors having been installed as shown in the soil profile 
and penetration record diagram to the right of the curves 
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GROUND LINE 


NORMAL PRESSURE 


Pmox =H tan? (45-2 ) 


FIG 4—ULTIMATE HOLDING POWER of grillage-type anchor is function of the 
weight of earth in an inverted frustrum of a pyramid with 30-deg sides to vertical 
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Table I—Summary of Test Data—1st Anchor Test 


Estimated 
At 2” Deflection Cost 

Days Max. Tower —— — - Without 

Installed Uplift % of Max. Material 
Type Before Reaction Load Tower Uplift and Labor 
Anchor Test Ibs Held Reaction per Tower 

16,400 8,800 54 $525 

16,400 3,400 21 $525 

16,400 9,300 57 $525 

16,400 8,300 51 $525 


3’x10’ Rectangular 
Steel Grillage. .. 16,400 13,100 80 $1,020 


33,600 9,900 30 $610 
26, 500 49 $700 


Circular Steel 
Grillage 16,400 ° $825 


30” Concrete Cylin- 
16,400 18,600 $290 


Type 3A with Con- 
16,400 21,800 $605 
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Table II—Cost Comparisons of Concrete Cylinder Anchors 


Estimated 
Concrete Cost 

Concrete Load Held Estimated Cost per Without 

Required for Surface Area @ 2” Concrete 1,000 Ibs Material, 

Size Anchor Skin Friction Deflection Cost per Holding Labor per 
Cylinder (Cu yd) (Sq ft) (Ibs) Anchor Power Tower 


Hay reoean none eareepann sone nene 


30” x 7’-0” i. 60.8 26,100 $26.20 $1. $290 
30” x 9’-0" 1 72.5 30,500 $31.60 $1. $310 
36” x 7’-0" 2 69.2 31,400 $36.50 $1. $330 
36” x 9’-0” 2: 92.0 41,000 $46.10 $1 $370 
36” x 12’-0" 3. 117.5 52,000 $58 .00 $1 $425 
36” x 13’-0” 4. 131.0 58,000 $64.75 $1 $445 


Average Skin Friction Value—310#/ft? 
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inverted frustrum of a pyramid, 
whose sides make an angle of 30 
deg with the vertical, assuming the 
weight of earth to be 100 Ib per cu 
ft. 

But a more accurate method, 
when required soil properties are 
known, is calculating the shearing 
value of the soil by the equation 
S = c+ p tan 0. 

Where: S = shearing value 
cohesion 
average normal pres- 
sure 
- angle of internal fric- 
tion. 

The average normal pressure, p, 
is that which acts normally to the 
line of vertical failure and is equal 
to half the maximum pressure. Max- 
imum pressure, p (max) = r H tan’ 
Where: r = unit weight of soil 

H = depth of anchor 
6 = angle of internal fric- 
tion. 

When the shearing resistance has 
been determined, the ultimate hold- 
ing power can be computed from 
this equation 

WS P< H+ XA Ke 
Where: W = ultimate holding power 

S = shearing value 
= perimeter of founda- 
tion 
H = depth of foundation 
r = unit weight of soil 
A = area of foundation. 

Both methods produce similar an- 
swers under certain conditions. But 
the second one is usually more ac- 
curate as it includes the effect of co- 
hesion. In either calculation, the 
submerged weight of soil should be 
used when the soil is below the 
ground water level. 

There is no apparent advan- 
tage in the long calculation, § = c +- 
p tan @ when most variables must be 
assumed. The inverted frustrum 
method appears adequate, provided 
the answer is divided by an appro- 
priate factor to obtain a maximum 
working value. This factor varies 
from 2 to 3, depending on: 

1. Amount of allowable vertical 
deflection 

2. Degree of compaction in plac- 
ing backfill 

3. Amount of reliable soil data 
available. 

A concrete cylinder anchor, 
poured directly against the undis- 
turbed earth, can be relied on to 
hold the required loading within 
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the allowable deflection limits when 
it is designed with a conservative 
skin friction value. In the first test, 
a skin friction of about 200 Ib per 
sq ft was used. 

Poured-in-place concrete cylinder 
anchors give enough strength in 
most instances, are adaptable to 
hillside conditions, are independent 
of backfill for strength, and are 
easily installed and modified to fit 
soil conditions. 

As concrete is available through- 
out the Ohio Edison area, the esti- 
mated cost of the 30-in. concrete 
cylinder is $290 per tower; that of 
the Type 3A with concrete $605 
per tower, more than twice that of 
the concrete cylinder. 

Based on the results of the first 
anchor test, concrete cylinder an- 
chors became the standard for all 
345-kv, narrow-base tangent and 
light-angle towers. The second an- 
chor test was set up to determine 
and evaluate various sizes of con- 
crete cylinder-type anchors. Sizes 
selected were: 

1. Test 1: 

2. Test 2: 

3. Test 3: 

4, Test 4: 


30-in.-dia, 9 ft deep 
30-in.-dia, 7 ft deep 
36-in.-dia, 9 ft deep 
36-in.-dia, 7 ft deep 

5. Test 5: 36-in.-dia, 12 ft deep 

6. Test 6: 36-in.-dia, 13 ft deep 

As the second test was at a differ- 
ent place than the first, some differ- 
ences in soil conditions can be noted 
by comparing the standard soil 
penetration test of the two test sites. 
Procedure was about the same as 
that of the first test. The 0.5-in. 
limitation on vertical movement was 
used again. 

The 36-in. x 12-ft and the 36-in. 
x 13-ft anchors could not be pulled 
by the 30-ton crane, so that the 
known skin friction values from the 
smaller test cylinders were used to 
estimate the holding power of these 
anchors. 

As the ground water table rises, 
holding power is reduced. It is be- 
lieved that with the rise of the 
ground water table the skin friction 
values change only slightly, but the 
weight of the concrete decreases 
from about 145 to 82.5 lb per cu ft. 
Thus new load deflection curves 
could be drawn for various water 
table elevations. 

Table II gives the most economi- 
cal size cylinder for any particular 
load. It is based on the assumption 
that the excavating cost for any con- 
crete cylinder is about equal for 
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—36'x13' Conc. Cyl. 


_--— Test* 5 — 36"x 12' Cone. Cyl. 
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Test® 2—30"x7' Conc. Cyl. 
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FIG 5—LOAD-DEFLECTION CURVES show resistance to uplift of various anchors 
tested, and the smaller diagram shows soil profile and penetration for Test 2 


normal or near-normal soil condi- 
tions. The cost, therefore, varies by 
the amount of concrete required. 
There are two methods of design- 
ing concrete cylinder anchors. One 
is to design a single size for all 
towers of any type. This anchor 
must be strong enough to carry the 
maximum tower loading in the worst 
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soil conditions. Hence it will be 
overdesigned for most applications. 
On the other hand, little or no soil 
investigation is involved. 

In the other method a number of 
different size anchors are designed 
for varying soil conditions. This 
method, though more efficient, in- 
volves soil exploration. 





Experience Justifies Electronic 


Successful performance over a 12-year period led to 
decision to install new 1,000-kw systems at Shawville 


R. C. BUELL, Large Steam Turbine-Gen- 
erator Dept, General Electric Co, 
Schenectady, N. Y. 

J. M. KERR, Electrical Engineering Dept, 
Pennsylvania Electric Co, Johnstown, 
Pa. 


Two 1,000-kw electronic excita- 
tion systems are used by Pennsyl- 
vania Electric Co to supply the ex- 
citation for the 220,000-kva No. 3 
and 4 units recently placed in op- 
eration at Shawville Station. Penelec 
has had 12 years’ successful ex- 
perience with ten such systems, 
starting with the first installation in 
1948, and this led to the selection. 

Experience with these systems has 
shown that: 

1. Power for the system can be 
taken from the station auxiliary 
buses. This guarantees power avail- 
able for the excitation system when- 
ever power is available for the op- 
eration of the essential station 
auxiliaries. 


TURBINE HALL view at Penelec’s Shaw- 
ville Station shows exciter cubicle at 
left of photo. The recently-installed 
No. 4 unit is seen in the foreground 
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2. The system will operate 
through power system disturbances 
such as short circuits and periods of 
low voltage to the same degree as 
will other essential motor-driven 
auxiliaries. 

3. Little maintenance or operat- 
ing attention is required. Inspection 
and maintenance work can be per- 
formed without shutting down or 
reducing generator load. The closed- 
water cooling circuit needs only the 
usual nominal maintenance. 

4. Location in any convenient 
part of the station is feasible, and 
equipment arrangement is flexible. 
No special foundations are required. 
Floor space required is comparable 
to that of the same size motor-gen- 
erator set and its associated control. 

5. The problems associated with 
shaft-driven exciters, such as gen- 
erator-field removal, crane span and 
building space are avoided. 

6. System control is simple, re- 
liable and responds easily and 
quickly to adjustments by the op- 
erator. Power supply can be trans- 
ferred easily from one auxiliary bus 
to another. 

7. Losses are 5 to 7% lower than 
those of the comparable m-g set. 

8. The extra pair of ignitrons 
and firing circuits perform the func- 
tion of a partial spare excitation 
system. 

The major components of the 
1,000-kw system consist of rectifier 
and auxiliary power transformers, 
eight ignitrons, anode and transfer 
breakers and field-protective Thyrite 
resistors. The voltage regulator that 
controls the system is of the static 
magnetic-amplifier type, similar in 
performance and operation to that 
used for rotating amplifier regula- 
tors, and with the same voltage 
sensing and reference circuits. 

The control signal from these cir- 
cuits shifts the phase angle of igni- 
tron firing circuits to produce a 
variable voltage and current output 
from the rectifiers to meet generator 
field requirements. The generator 
current is used to give forcing ac- 
tion to the control circuit when gen- 
erator terminal voltage is low 


because of system disturbances. The 
usual reactive-current compensa- 
tion, line-drop compensation, and 
minimum excitation limit controls 
can be fed into these circuits. 

A de voltage regulator is used for 
manual control instead of the con- 
ventional exciter field rheostat. 
When the ac voltage regulator is not 
in service, quick adjustment of the 
setting of the dc voltage regulator is 
obtained by a small hand-operated 
rheostat mounted on the main con- 
trol board. The dc regulator will 
hold the dc voltage constant during 
changes in the ac voltage supplied 
to the rectifier transformer. 


Ignitrons Water Cooled 


The tank-type ignitrons are water 
cooled, and a closed-water system 
with water-to-water heat exchanger 
maintains proper temperature. Two 
motor-driven pumps located in the 
storage tank of the closed-water sys- 
tem automatically control transfer 
from the operating to the standby 
pump if water pressure in the closed 
system falls below normal. Either 
pump can be maintained with the 
excitation system in operation, and 
two filters in the raw-water supply 
to the heat exchanger permit filter 
cleaning without shutting off the 
water supply. 

A Thyrite resistor is connected 
across the field of the generator to 
protect from any high voltages and 
to pass current in the negative di- 
rection, if necessary, during certain 
faults or loss of synchronism of the 
generator. 

A maximum-ceiling exciter-volt- 
age time limit is provided to reduce 
exciter voltage before excessive tem- 
peratures are reached in the gen- 
erator. Such protection is particu- 
larly desirable for conductor-cooled 
generators, as they are more heavily 
loaded than conventional hydrogen- 
cooled machines and therefore have 
shorter permissible overload times. 

The rectifier-transformer voltage 
ratio gives adequate dc voltage out- 
put under conditions of low ac volt- 
age input. This ratio provides 170% 
of rated exciter voltage with normal 
ac bus voltage, and 120% with 
70% ac voltage input. This permits 
the electronic system to match the 
usual performance requirements for 
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Excitation 


motor-driven exciters and other 
essential station auxiliaries. The 
high ceiling voltage available and 
the fast response of the control sys- 
tem result in an excitation system 
voltage response higher than is com- 
monly used in conventional systems. 

During power system short cir- 
cuits that reduce auxiliary bus volt- 
age to as low as 35% of normal, the 
excitation system will continue to 
supply the generator field to the 
limit of the ac voltage available. 
When the short circuit is cleared, 
the auxiliary bus voltage will rise, 
and normal voltage will b> quickly 
restored. 

Complete interruption of »c'ver 
supply to the rectifiers, as Curing 
bus transfer, will cause a reduction 
in generator field current, but the 
relatively long time constant of the 
field permits only a small change in 
reactive kva output. The field is 
quickly restored to normal by the 
fast action of the control system and 
the high ceiling voltage available 
when the transfer is complete. No 
intentional time delay in bus trans- 
fer is necessary, as the usual phase 
angle relations of generated voltages 
and inrush currents associated with 
induction-motor drives are not a 
problem. 

An extra pair of ignitrons and 
firing circuits is provided and _ is 
automatically inserted in the prover 
circuit if any of the other three pairs 
fail to function properly. If an arc- 
back occurs in one of the three 
pairs of normal ignitrons. the asso- 
ciated anode breaker opens to clear 
the trouble and reclose immediately. 
If the trouble persists after three 
reclosures, the anode breaker locks 
out and the transfer breaker closes 
to insert the spare pair of ignitrons 
in nlace of the pair in trouble. 

System output capability and per- 
formance remain the same as under 
normal conditions. Protective bar- 
riers and interlocks permit removal 
of equipment in trouble without 
shutting down the system. Although 
it is not exnected that four of the 
eight ignitrons will be inoverative 
simultaneously, the system can 
supply excitation if only four igni- 
trons are functioning, but the ex- 
citation of the generator must be 
reduced in a few minutes to meet 
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SCHEMATIC DIAGRAM of the 1,000-kw system shows rectifier and auxiliary 
power transformers, ignitrons, anode and transfer breakers, and Thyrite resistors 


the capabilities of the ignitrons. 
Past ignitron installations include 
a 180-kw, 250-v system used to 
supply the field of the 62,500-kva 
No. 5 unit in Penelec’s Front St 
plant in Erie; two 360-kw, 375-v 


excitation systems for Shawville’s 
156,250-kva No. 1 and 2; and a 
400-kw, 375-v system for the 183,- 
824-kva No. 5 unit at Seward. The 
various systems have been in opera- 
tion from three to 12 years. 


SHEET-METAL CUBICLE houses electronic excitation units. Protective barriers and 
interlocks permit removal of equipment in trouble without shutting down system 
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Shippingport 


First big American nuclear plant 
looks forward to 2/2 times present 


power output with second core 


In marking the third anniversary 
on Dec. 18 of its first production of 
electric energy, Shippingport Atomic 
Power Station looks back on some 
demonstrations that betoken well 
for nuclear power. The plant has 
been easier to operate than a fos- 
sil-fuel plant, and, unlike a boiler, 
the reactor can be controlled con- 
tinuously down to zero power with 
stability. Maintenance has _ been 
minor and troubles have come al- 

ee most exclusively from non-nuclear 
COMPLEXITY of equipment atop the reactor slowed refueling. equipment. Fuel life was greater 
Structure and the many instrument leads have been removed than design values. And it has re- 
corded a major event with its first 

refueling, completed last May. 

The 60-Mw plant, which is a test 
as well as generation facility, has de- 
livered nearly a billion kwhr into the 
lines of Duquesne Light Co, which 
operates the station for the Atomic 
Energy Commission. Since refuel- 
ing, it has been running near 70% 
load factor. 

Fuel elements of the first seed re- 
moved during refueling yielded a 
burnup of 5,800 equivalent full- 
power hours (EFPH), nearly twice 
the design value of 3,000 EFPH. 
They were depleted to about half 
their initial 75 kg of U-235. The 

second seed, now in the core, con- 
> tains 90 kg of U-235 and should 
i” Ss) Se yield a burnup 15-18% greater 
PERISCOPES aided fuel handling under water, which covered than seed 1. The 32 seed assem- 
reactor for shielding. Viewing was good, as photo below shows blies, which are arranged between 
inner and outer blanket regions in 
the core, contain uranium enriched 
to 93% of fissionable U-235, while 
the 113 blanket elements hold 
natural uranium. Fissions in the 
blanket produce half the reactor’s 

power. 

Westinghouse Electric Corp, 
which designed and built the plant, 
is currently designing a second core 
(to be distinguished from the second 
seed), which will produce 150 Mw 
net power, will have twice the life 


NEW FUEL ELEMENT (long black object) is in- 
serted through fueling port by fuel-extraction 
tool in this underwater view 





Has Proved Operations, Refueling 


of the first core, and will cost less. 
These improvements will come 
chiefly through these changes: 

¢ The quantity of U-235 will be 
upped to 330 kg and there will be 
an increase of U-238. 

¢Core 2 seed elements will have 
wafer-form fuel with more surface 
for heat transfer than core | seed. 
e In core 2, fuel will be a ceramic, a 
solid solution of UO, and zirconia. 
The life of core 1 is limited by its 
fuel form, an alloy of the UO, with 
zircaloy-2 metal. 

© Core 2 will have a new configura- 
tion. Its height will be 8 ft to the 
6 ft of the present core. There will 
be two passes of coolant through 
the blanket and one through the seed 
region. The present flow is single 
pass. Structural changes will in- 
clude the addition of flow baffles 
and the removal of the perforated 
support plate now at the core’s top. 
¢ The addition of a burnable poison, 
boron, will lengthen the core life 
and flatten the power distribution 
(even it out across the core). The 


burnable poison will control the ex- 
cess reactivity of the core, thus al- 


low a cut in the number of con- 
trol rods from the present 32 to 
20. As the excess reactivity drops 
over the life of the core, the boron 
will be consumed through reaction 
with absorbed neutrons. 

Core 2 will produce 150 Mw with 
the present four boilers, the second- 
ary heat exchangers. The tur- 
bine-generator is rated at 100 Mw, 
sO a steam condenser will be in- 
stalled as a heat dump for the ex- 
cess that will be produced during 
tests. Power density in the seed 
region will be 160 w per cc, up 
from 75 in the first seed. This next 
core will be ready in early 1962, 
well ahead of the expected time of 
installation. A possible third seed 
for core 1 may make this as late as 
1963. 

The original blanket, except for 
one assembly removed for examina- 
tion during refueling, is still in the 
reactor after having surpassed its 
design lifetime of 8,000 EFPH last 
September. It will remain in 
through the life of the present seed 
2, or a total of 12,500 EFPH. The 
blanket for core 2 is being designed 
for 20,000 EFPH. 


During the first three years, Ship- 
pingport has operated well on the 
Duquesne system. At high loads, 
the reactor adjusts itself to the de- 
mand without control-rod manipula- 
tion by the operators. It swings 
easily to meet wide changes of load 
and runs smoothly at zero power. 
It runs as either a base or peak- 
load station. 

Shippingport can start up and shut 
down faster than any coal-fired sta- 
tion on the system. The plant has 
gone from zero net output, when it 
is supplying its own station power, 
to % rated power in one minute 
and to full power within 20 min. 
It will go from cold start to full 
power in 6 hr if operators omit 
the normal precritical check-off, 
which takes two shifts. 


Is Safe for Personnel 


Full gross power of 68 Mw is at- 
tained on three of the four boilers. 
Since radiation, mostly from radio- 
active isotopes of nitrogen, in one 
of these compartments dies out 
quickly, personnel may enter it 
minutes after shutdown to maintain 
the boiler. Personnel may also, dur- 
ing operation, safely enter and work 
in the canal, which is the long, nar- 
row space about the reactor vessel. 
The canal can be flooded to about 
20 ft above the top of the reactor 
to shield personnel against radiation 
when the pressure vessel is open. 
Operation is conducted from the 
control room. During operation on 
the first fuel load, shutdowns, most 
of them scheduled for tests, were 
frequent, though there were also ex- 
tended runs at high power without 
incident. A number of scrams, or 
safety shutdowns, occurred, some of 
them due to equipment troubles, 
some to personnel errors. 

Duquesne Light Co in its capacity 
as Operator and maintainer of the 
complete station has assigned to 
Shippingport 220 persons, some of 
whom instruct outside people, in- 
cluding personnel from other utili- 
ties, in reactor operation. The AEC 
staff is eight, and Westinghouse 
Electric Corp, which designed and 
built the plant, keeps five persons 
on hand. A part of this force is 
called for by continuing tests, such 
as the recent successful operation 
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for a week with unbalanced distribu- 
tion of load among the boilers. 

The chief maintenance problems 
have been such familiar items as 
leaky boiler tubes, failures in feed- 
water-heater tubes, and troubles 
with turbine-governor valves and 
main coolant pumps. During a 
scheduled shutdown 11 months 
after startup, the moisture separa- 
tor, required by the saturated steam, 
was found to have failed. Carried- 
over fragments caused some damage 
to the turbine. 

Maintenance and failures on the 
nuclear systems have been minor, 
but should be noted. Early in Ship- 
pingport operation, thermocouples 
failed. That type was replaced and 
there have been no failures since. 
The field for one control-rod-drive 
motor had to be replaced. There 
have been some troubles with waste 
disposal equipment, most of which 
is standard market equipment, not 
specially constructed. 

One blanket element in the reac- 
tor core has given high radiation 
readings upon startups from the be- 
ginning. Westinghouse engineers 
believe that one fuel element tube 
here of the thousands in the core has 
a pinhole leak, most likely a fabri- 
cation defect. But the core was de- 
signed to continue operation with a 
thousand such leaks. Contamina- 
tion of the coolant has been so low 
that the plant has often run with 
the demineralizer, installed to purify 
the coolant continuously, shut down. 
Radiation damage has been negli- 
gible. Day-to-day maintenance of 
the nuclear system has been some- 
what more time consuming than that 
around a conventional plant. 

Refueling provided an opportun- 
ity to evaluate closely the effects of 
two years operation on reactor in- 
ternals. The results were encourag- 
ing. Blanket fuel elements showed 
essentially no dimensional changes. 
Surfaces of fuel rods were partially 
coated with deposits, known as crud, 
corroded from stainless steel interi- 
ors of the nuclear loop and carried 
by mass transport through the sys- 
tem. Fuel elements had corrosion 
deposits to 0.0002 in. thick, less. 
than expected, and many surfaces 
were free of deposit. This crud, 
which measured radiation activ- 
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ities from 0.05 to 1 roentgen, was 
easily removed, largely by ultrason- 
ics and citric acid. A major com- 
ponent of the deposit was cobalt 
from stellite bearings. This fouling 
was greatest in core areas of high 
flux, low fluid velocity and high 
turbulence. 

Refueling, the first for a large 
reactor in this country, demon- 
strated problems involved in such an 
operation and yielded experience 
from which later refueling can be 
carried out more smoothly. This 
operation included inspections and 
tests, but the main purpose was the 
replacement of the 32 depleted fuel 
assemblies of seed 1 with new ones 
of seed 2. Crews also replaced one 
of the 113 blanket assemblies so the 
partially spent one could be ex- 
amined for radiation effects, changes 
in metallurgical properties and iso- 
tope content. They lifted out two 
more blanket elements, which were 
inspected and reinserted. 

Shutdown for refueling lasted 134 
days, from Nov. 2, 1959, to May 7 
of this year, longer than anticipated. 
Time consumed by the actual re- 
placement of fuel, however, was 


18% days, and the time for a subse- 
quent similar operation is estimated 
at eight days. The long time was 
chargeable largely to accessories 
called for by Shippingport’s other 
main purpose as a test reactor. 
Crews spent days removing leads to 
thermocouples and other measuring 
devices within the reactor vessel, 
disassembling structure atop the 
pressure vessel head, dismantling ex- 
ternal parts of the control-rod 
drives, and opening the fuel ports, 
which, to insure the hermetic integ- 
rity of the pressure vessel, had been 
welded closed. The reactor pit was 
flooded to provide radiation shield- 
ing before several other parts were 
removed. These operations had to 
be completed before the first spent 
fuel element was taken out by crane 
equipped with an extraction tool 
built for this job. And all these, 
plus additional parts for more in- 
strumentation, went back on after 
the new seed elements were in- 
stalled. The estimated down time 
for replacing seed 2 with seed 3, if 
done, is 55 days, which could be 
halved were Shippingport not also a 
test facility. 


Rerouting the leads to internal 
instruments when core 2 is installed 
will get them out of the way and so 
decrease the down time markedly 
during subsequent refuelings. They 
will be brought out through a steel 
ring that will be added between the 
flanges of the reactor vessel and its 
head instead of through the fuel 
ports as at present. 

Considerable care taken to pre- 
vent radiation injuries paid off. No 
one received more than the allowed 
dosage. Each man working near a 
hot spot—hot with radiation—wore 
two coveralls, rubber over nylon 
gloves, a cap, a mask with a filter 
for air inhaled, and both a dosimeter 
and film badge on each wrist. This 
much clothing slowed a man’s work 
and made handling small parts 
especially difficult. 

Men working hot who received 
allowable weekly dosages in less 
than that time were transferred to 
cold work for the rest of the week. 
It was found that dosages could be 
reduced by better portable shielding 
and by requiring men to retire from 
the hot areas when not actively 


working. 


Dateline e e e San Francisco (Continued from page 5) 


sponsor of the joint venture (Atkinson-Ostrander 
Co, L. E. Dixon Co, Arundel Corp, and Hunkin- 
Conkey Construction Co), said that the storm had 
abated a few hours before the blast. The explosion 
was in the three bottom holes, a fact which could 
indicate stray currents, rather than lightning, as the 
prime cause. The state safety engineers found con- 
ditions which could cause stray currents in the area. 
If the primers were shunted, it would have taken a 
high voltage, such as lightning, to explode a dyna- 
mite cap. If, however, the caps had been unshunted, 
it would only have taken a low voltage, perhaps a 
stray current, to cause the blast. In the case of this 
storm, if preparations had been started for a blast, 
the area should have been evacuated immediately. 
If no preparations had been started, none should be. 
There are many rules which should minimize the 
possibility of stray currents. 

At Robbs Peak there is even more uncertainty. 
After wiring for an explosion which was to widen 
part of the tunnel, the blast was set off and all 
parts fired except the face. The main current was 
cut off, and workers went in to investigate and then 
to re-wire for another blast. Here again stray cur- 
rents, possibly from a shorted light system, might 
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have caused the explosion. 

But were there other reasons behind these tragic 
accidents? Does the presence of bonus clauses and 
penalty clauses in contracts for such projects have 
any influence on the contractor or on the workers 
which might tend to make them cut corners in main- 
taining safe working conditions? The contractor 
is responsible, according to the Division of Industrial 
Safety, for following the safety code and maintaining 
safe conditions for workers. Of course, the workers 
have a responsibility to themselves, too. The inter- 
est is a mutual one. 


With two blasts occurring within one week, it be- 
came obvious to all, contractors and laborers alike, 
that safe conditions were not something to be hoped 
for, but to be achieved. If other accidents of this 
type should happen again, it is possible that the 
public will bring enough pressure to demand prompt, 
positive action on the part of the state, rather than 
the people directly involved. “It may make it neces- 
sary to have close state supervision of all jobs of 
this type,” said Saunders. “This is something neither 
the state nor the contractors would want. The con- 
tractors have to face and meet their responsibilities.” 
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Utility 
methods 


New Machine Simplifies Simultaneous Pull of Six 750 MCM Conductors 
Three-reel machine pulls 2-mile per week to complete 70-mile 


Niagara-Rochester line 7-months ahead of schedule. 


Automatic Analyzer Monitors Feedwater Purity 
Automatic instrument at Philadelphia Electric's Eddystone Station con- 


tinuously estimates condensate crud level to within 2-3 ppb. 


Explosion Investigation Improves ‘Start-Up’ Techniques 
Joint action of Public Service of New Mexico, designer and builder 
produces safe start for second 44,000-Kw unit at Reeves Station. 


New Equipment 
Manufacturers 
Literature 
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INSULINK* and LINKIT” 


one crimp per end! 


You'll like this ONE-HAND TOOL 

. from start to finish, you can really 
work it with only ONE HAND. You can 
close it with less than a 50 lbs. squeeze; 
it weighs only 21% lbs. and is only 12” 
long. You couldn’t ask for an easier 
service tool... it’s the only real 
ONE-HAND TOOL. 


Position the OH25 once... and only 
once... on each side of the INSULINK 

or uninsulated LINKIT. It has a new die 
that crimps the entire contact area at one 
time. You don’t have to reposition, you can’t 
overlap crimps, and you never make less 
than the proper number of crimps. 


And, it takes only ONE CRIMP PEREND... 
a series of easy, ratchet controlled strokes 

to make a perfect crimp every time. The new 
dies cause the conductor strands to rub 
together, removing the oxide film for more 
stable, low resistance connections. 


insert stripped wire ends into Get _ yk » your work. Posi- A series of easy strokes comp 

INSULINK; caps grip and hold tion ONE-HAND TOOL on INSU- the crimp. Dies produce ox 

conductors. LINK only once per crimp. removing wiping action be’ 
conductor strands. 


ANOTHER MAJOR DEVELOPMENT IN THE 


NORWALK, CONNECT. BICC—BURNDY Ltd. Prescot, Lancs., England In Continental Europe: Antwerp, Belg 
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UTILITY 
To obtain more information on these items, use code numbers | METHODS 
indicated for the items when filling in Reader Service Card 


| 
NEW EQUIPMENT 


Plastic Meter Cover... 


... is virtually indestructable. The transparent cover 
has high impact strength and is shatter resistant. Its 
seal-type rim, eliminating the need for a gasket, 
makes it simple to install. Plastic covers are also 
available for watt-hour socket meters, as clear or 
translucent blanks. 

Busada Mfg Co, 32-21 Downing, Flushing, 
N. Y. (1) 


Plastic Sleeve ... 


. «+ protects unfinished cable joints temporarily from 
dirt and moisture. Sleeve is slipped over one of 
cables to be spliced and positioned out of the splic- 
ing area. If splicing work is interrupted, overnight 
or for several days, sleeve is pulled over the un- 
finished joint, desiccant and humidity indicator are 
inserted in the sleeve and it is then taped to cable 
at each end. Kit contains plastic sleeve, water proof 
paper, tape, desiccant and humidity indicator. 

G & M Electric Specialty Co, 3500 W 127 St, 
Blue Island, Ill. (2) 


Air Brake Switch .. . 


- + - is group operated off single wood pole with 
phases vertically separated. Blade swings into 
opened or closed position in one continuous move- 
ment. The RG 59 is available in 2 and 3-way pole 
units, for ratings of 15, 23, 34.5, 46, and 69 kv at 
600 amps. Arc arrester conoidal whip is provided 
as standard equipment. 

Royal Electric Mfg Co, Inc, 1122 East 87 St, Chi- 
cago 19, Ill. (3) 
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SPECIALIZING IN 
TRANSMISSION TOWERS AND 
SUBSTATIONS FOR THE 
ELECTRICAL INDUSTRY 


ALSO: Fabricated Steel Plate 
Fabricated Galvanized Steel 
Fabricated Reinforcing Steel 
Steel Service Center 


P. O. Box 1289 + LU 4-3621 
TULSA 1, OKLAHOMA 








Light Support . . . 


. .. is for wall mounting mercury, 
vapor, or incandescent lamps. It 
is intended for installation on 
wall of low buildings to elevate 
light for proper light pattern cov- 
erage. Light swings over roof and 
can be lowered for easy mainte- 
nance. Power-off twist-lock con- 
nection must be disengaged 
before lowering, for safe mainte- 
nance. 

Natale Machine & Tool Co, 399 
Highway 17, Carlstadt, N. J. (4) 


Reel Dolly ... 


. « » reduces strain on operator 
handling large reels of wire or 
cable. The non-skid, raised-pat- 
tern tread of the approach apron 
provides safe and easy mounting 
of reels on the dolly rollers. The 
ratchet settings permit adjustment 
of the rollers for most size reels. 
Footlock is simple and effective. 
The heavy ball bearing-mounted 
rollers allow up to 30 in. of usable 
width. For larger reels two 
‘Dollies’ can be used side by side. 
Made of light-weight magnesium, 
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MODEL 500 
INTERFERENCE LOCATOR 


This versatile instrument is a 
highly sensitive interference lo- 
cator—with the widest frequency 
range of any standard available 
unit! Model 500 tunes across the 
entire standard and FM broad- 
cast, shortwave, and VHF-TV 
spectrums from 550 kc. to 220 
me. in 6 bands. 

It's a compact, portable, rug- 
ged, versatile instrument—engi- 
neered and designed for most 
efficient operation in practical 
field use. It features a transistor- 
ized power supply, meter indi- 
cations proportional to carrier 
strength as well as sensitivity of 
5 microvolts minimum for 5% 
meter deflection over entire tun- 
ing range. 

For full details, send for bro- 
chure IL-106, 


SPRAGUE ELECTRIC COMPANY 


315 Marshall Street, North Adams, Mass. 


THE MARK OF RELIABILITY 
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‘Reel Dolly’ has capacity of 

2,000 Ib, yet the unit weighs only 

30 Ib. 

Magnesium Co of America, 155 

SE 10th Ave, Hialeah, Florida. 
(5) 


| for Safe WIRE STRINGING 


precision built 


Parabolic Dome... — rpaveLING GROUND 


. « + protects antennas from the 
buffeting of winter weather. 
Molded fiber-glass Para-Dome 
antenna cover has only 0.1 db- 
signal attenuation between 2,000 
and 62,000 Mc; can withstand 
wind force of 50 lb per sq ft. 
Sizes are available for use on 4, 
6, 8, and 10-ft reflectors. 

Tower Construction Co, Sioux 
City, Towa. (6) 


No. 795 Close- 
up view of the 
new Bashlin 
Traveling 
Ground for 
Safe Wire 
Stringing. 


Here are features of the Traveling Ground 
you will recognize as essential for Safe 
Wire Stringing. 1. Positive ground. 2. Light 
weight. 3. Eye for hotstick pickup. 4. 
Bronze oiled bushings. 5. Brush pickup 
with shunts to common ground. 6. Brass 
shoulder bolt axle. 7. Adjusts for conduc- 
tors to and including 795,000 cm. ACSR. 
8. All parts replaceable. 9. Shouldered 
pin to attach ground clamp. 10. Operates 
in either vertical or horizontal position. 
11. Can be installed without threading 
through. 12. A Heli-Coil thread is used in 
the frame. 


Distributors in Strategic Areas in U.S.A. 


Export: Copperweld Steel International 
Co. In Canapa: A. B. Chance Co. of Can- 
ada Ltd., Toronto 


Drill Hammer .. . 


Write for your copy of 
supplement to Catalog No. 


. 356 giving complete details. 
..+ converts rotary drill to power 


hammer for masonry anchoring 
to save time and effort in shift- 
ing from rotary to percussion 
drilling; unit is adjustable for 
light, medium or heavy blows, as 
required. Device attaches to %4- 
(Continued on page 60) 


MAUNA 


GROVE CITY, PA. 


CIRCLE 59 ON READER SERVICE CARD 





TREE-TRIMMING 
PROBLEMS 


ELIMINATE 
STORM 
OUTAGES 


with 
AERIAL 
CABLE 


FIELD 
SPUN 


Easy to Install = 
Proven in the Field 


Neale Model "'K" 





The new Model K pull-type Spinner was de- 
signed especially for power cables, with a 

background of many years’ experience in tele- 
age cables. It has been adopted as standard 
y many electric utilities. 


@ Lashes three cables as large as 2" O.D. at one 
time. 


Lashes single cable as large as 3'/2" O.D. 
Lashes with one or two lashing wires. 


Works on any size strand. 


* 

& 

@ Lashes with wire of any type or size. 
+ 

. 


Weighs only 36 pounds (less wire). 


For descriptive information and application 
data please drop us a note. 


3100 Topeka Ave. Topeka, Kans. 
" Phone CE 2-7234 


in. drill and for added safety con- 
tains automatic clutch which en- 
gages only when drill point is in 
contact with work. Three moving 
parts are of hardened steel— 
entire unit weighs 2% Ib. 
Rawiplug Co, Inc, 248 Peters- 
ville Rd, New Rochelle, N. Y. 
(7) 


Outdoor Outlet . . . 


. .. for underground distribution 
servicing of mobile-home parks. 
Located next to each trailer site, 
unit contains internal wiring 
throughout, and each unit is 
safety grounded. Circuit break- 
ers and receptacles are in front 
compartment and utility service 
connections in the back. Both 
compartments can be locked. 

Park Metal Products Co, 19197 
Sherwood Ave, Detroit, Mich. (8) 


Rigid Rope... 


... for fishing duct is constructed 
with a_ braided polyethylene 
jacket over a solid poly core. The 
‘Rope,’ weighing 14 oz per 50-ft 
length, tests at 800-Ib pull. 
Manufacturer states that the non- 
conductive flexible polyethylene 
rope glides easily through conduit 
and costs less than comparable- 
size metal fish tape. Available in 
50 and 100-ft lengths, each pack- 
age includes 12-in. poly guide- 
sleeve for feeding rope into outlet 
boxes. 

Jet Line Products, Inc, 615 


Fugate Ave, Charlotte, N. C. (9) 
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GROUNDS 


Leading Electric Utilities 
Specify WEAVER 
Equipment for 
Long-lasting, 
Trouble-free 
Grounding 


ZOUND RODS 
Heavy, uniform copper coating, molecularly bonded to 
a rigid steel core, assures permanent grounding. The 
copper is work-hardened and resists scarring in rocky 
soil. A special draw gives the core more rigidity and with 
machined poinf driving is easier . . . chamfered top 
eliminates mushrooming and splitting. 


<OUND ROD CLAMPS 
Cast of high-strength, silicon aluminum bronze, 
yet cost no more than extruded types of clamps. 
Design guarantees perfect alignment between ground 
wire and rod. Big half-inch screw with rounded 
point gives high pressure contact without damaging 
the copper on the rod... machine-cut threads 
withstand high torque without stripping or breaking. 
Available with socket or square heads. 


POLE BOTTOM 
GROUND PLATES 


Weaver Plates with 25% more copper area 
than other types of plates, provide better 
overload dispersal . . . yet cost no more. 
It is the only plate with a heavy duty cast 
bronze connector to give high pressure contact 
between plate and ground wire . . . assures 
long-lasting, safe grounding, 


Ask Your Electrical Wholesaler for 


a nN W i; AV E 4 WEAVER Grounding Equipment 
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Uniformity of oy 

suspension discs begins 
with the billets of clay, 
automatically extruded 
and sliced to exact size. 
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THIET 


Uniform thickness of resilient 
paint on pins within insulator 
head is assured by this automatic 
pin-dipping machine. 


Every Lapp 
suspension unit is 
tested mechanically 
asd electrically, This 
conveyer carries 
finished insulators 
through 60-cycle 
flasbover test for a 
minimum period 


of three minutes, 





insulator design and production 
are matters of 


continuous improvement 


we make’em good... 
... and keep making ’em better 


Take a look at your last shipment of Lapp 
suspension insulators. Compare them with 
some of Lapp’s 40-year-old veterans you'll find 
serving on lines all over the country. You probably won't 
notice much difference. Yet they’re nearly as different 
as is today’s Thunderbird from 1920's Model T. 


That’s because product improvement is a continuous 
program with Lapp. We re-design, we test, we prove— 
and year-by-year we build valid improvements into 
our insulators and our production processes. 


The results? Significant strengthening of every measurable 
characteristic. Elimination of even the maverick under-strength 
(and over-strength) individual units. Mechanization of 

every phase of production, for predictable 

uniform response to all test standards. 


That’s the way it is at Lapp. We make ’em good... 
but we keep making ’em better. And this extra 

we put into our suspension insulators merits 

your confidence when you 

install them, and means extra 

service after they’re up. 


Lapp Insulator Co., Inc., 
Le Roy, N. Y. 


CIRCLE 63 ON READER SERVICE CARD 





| ELECTRIC 
UTILITY 
METHODS 


FEATURE 
SECTION 


pulling 


Troradge e¢ 


Hydraulic 


anchor machine for heavy pt 


jacks level unit for pulling or 


for low-boy trailer transport 


rets 


Winched 


fan out ft tian witl 


Tension Stringer Pulls 


J. O. TURNER 


A new ‘controlled pull’ wire 
stringing system is currently pull- 
ing in three 2-wire-bundled 345- 
kv conductors simultaneously at 
relatively high speeds on _ the 
Niagara-Rochester section of 
Power Authority of the State of 
New York’s Niagara-Adiron- 
dack Tie Line. The six conduc- 
tor wires are being strung over 
several miles during a single haul, 
under positive control of sag, and 
at a constant pre-determined ten- 
sion. The wire stringing system 
has pulled in over 70 miles of 
the six-conductor line without 
abrasion or damage to the con- 
ductors. Also, the time required 
to complete a pull has been more 
than cut in half. 

Numerous problems associated 


' “with high line conductor stringing 


prompted Emerson-Garden Elec- 
tric Co, Inc, to design and de- 
velop the ‘controlled-pull’ wire 
stringing system. The E-G wire 
pulling system has refined the 
technique of controlling conduc- 
tor sag and pulling tension, while 
protecting the conductors from 
abrasion and. scratches. Most 
significant is the fact that this 
refined technique has been suc- 
cessfully applied to the simul- 
taneous pulling of the six con- 
ductors of a 345-kv, 3-phase 
bundled line. Furthermore, by 
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pulling in the three conductor 
phases simultaneously, the pull- 
ing-in load is distributed evenly 
across the tower structure. 

Controlling sag and tension 
while pulling the six conductors 
simultaneously is possible be- 
cause the pulling machine used 
can start at full pull-load from a 
stopped position, and can main- 
tain that opull-force uniform 
throughout the entire range of 
pulling speeds. Also, the pulling 
machine can vary the pull-force 
for any given speed. 

The wire pulling system used 
for each phase of the transmis- 
sion line comprises a pulling reel, 
a tension booster, two conductor 
payoff reelers, tower-mounted 
traveller blocks, a_ positioning 
sled, pulling cable, and mis- 
cellaneous cable hardware. The 
three pulling reels, required to 
handle the three conductor 
phases, are mounted on the one 
E-G machine frame. 


Hydraulic Motor Provides ‘Pull’ 


The pulling machine is com- 
prised of a prime mover, a hy- 
draulic pump-motor system, three 
tandem-mounted cable reel tur- 
rets, and a cabin equipped with 
an operating control panel—all 
mounted on a wagon chassis which 
is transported trailer fashion. 
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Operator controls ‘pull’, monitors 


and hydraulic 


system from cabin-pa 


; retarding fo 


in Six 750-MCM Conductors 


The prime mover, a 335-hp 
diesel engine, drives both a 
2,000 psi, 140 gpm and a 1,000- 
psi, 110-gpm hydraulic pump, 
through a six-in. Link belt 
drive. 

Each of the three pulling-reel 
turrets consist of: (1) and idler- 
pulling reel unit—the pulling reel 
unit, driven by the high pressure 
hydraulic motor, actually accom- 
plishes the pulling of the con- 
ductors; (2) four guide sheeves, 
the upper two of which are 
mounted on the _level-winder, 
which applies the pulling cable 
evenly to the demountable take- 
up reel; (3) the takeup reel— 
this reel is driven by the low 
pressure hydraulic motor, with 
just sufficient force to insure even 
compact windup of the pulling 
cable. The take-up reels have 
a storage capacity of 16,000 ft 
of %2-in. pulling cable. 

The front and rear turret reel 
assemblies can be rotated hy- 
draulically, right or left of center 
about 20 deg, in order to line up 
the assembly with the outside 
phases of the tower, thus reduc- 
ing fleet angle on the pulling 
cable. Once positioned, these 
units are mechanically locked in 
place. 

The cabin of the pulling ma- 
chine houses the operating panel 
from which the ‘pulling’ is con- 
trolled. Here the pulling force 
for each of the pulling cables is 
set between zero and 10,000 


pounds as required, with the 
pulling speed set at from 100 to 
13,000 ft per hr—both pulling 
force and speed are infinitely 
variable within these ranges. 

If the pulling cables or con- 
ductors would for any reason 
become snarled or the tension 
booster brake tripped, thereby 
creating a pull load greater than 
the preset maximum desired load, 
an automatic stop device is 
tripped on the pulling machine 
and a mechanical “hold” lock is 
actuated. 


Booster Provides Retardation 


The tension booster, manu- 
factured in accordance with 
specifications established by Em- 
erson-Garden, introduces a con- 
trolled retardation or tension to 
the conductors being pulled. 
This unit consists of two in- 
dependently, hydraulically driven 
drums—each reel drum_ con- 
tains eight neoprene-lined grooves 
upon which the dual conduc- 
tors are to be reeved. The hy- 
draulic motors apply torque to 
each of these reels in a direction, 
reverse to that of the pulling ma- 
chine. 

The conductor payoff reelers 
are operated by individual gaso- 
line engines which power hy- 
draulic motors to work against 
the feeding out of the conductors 
to the tension booster. The re- 


(Continued on page 66) 
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Pole-Bor Bit 


‘ 
New Irwin 
| 


gives non-stop boring 


No stopping to clear chips, 
not even in creosoted poles 


Now get easier, faster, non-stop 
boring action in telephone and 
power poles with the new Irwin 
415T Pole-Bor bit. Chip flow is 
continuous. Special Irwin cutting | 
head, twist angle, and smooth- 
polished hollows eliminate clog- 
ging and binding — even when 
boring clean through creosoted 
poles. Spur on head outlines hole 
ahead of cutting edge. Side lip 
then smooths hole, making it 
easier to insert bolts or pins. 


And Irwin’s exclusive and pat- 
ented Adapter Shank chucks 
perfectly in both hand braces 
and electric drills to cut inven- 
tory costs by 50%, speed work 
on the job. All Irwin Pole-Bor 
bits are made of special high 
analysis steel, heat treated full 
length and machine sharpened 
for extra accuracy, longer life. 
Save time, save money. Order 
from your Irwin distributor. 
Overall Length: Approximately 18”, 
with 12” twist, 6” shank 
12 Sizes: %o6” to 1%” 


Irwin Adapter Shank fits both 
hand braces and electric drilis 


Comes like this with taper square 
shank for use in hand braces. 


Cut off taper square shank. Use 
in both hand braces and electric 
drills. No wobble, no run-out. 


Ta 


rS aa: name 
every bit as Tce 
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retarding force here is a simple 
means of insuring a controlled- 
conductor feed to the tension 
booster. 

All three pulling reels on the 
pulling machine and the drums 
of the tension booster are 
equipped with a spring-actuated 
hydraulic cylinder. If the pres- 
sure in the hydraulic line should 
rupture anywhere on one of these 
machines, the cylinder will be 
actuated to lock the machine 
completely, thus avoiding drop- 
ping of conductors. 


Block Cuts Friction Losses 


The aluminum traveller blocks 
consist of three independent free 
running pulley wheels, bearing 
mounted on a single pin shaft. 
Two identical outboard 15-in- 
dia pulley wheel rims are Neo- 
prene-lined to accept the two 1- 
in. (750-MCM) conductor wires 
being pulled through each block. 
The center, smaller pulley wheel 
rim is grooved to receive the 
¥Y2-in. pulling cable. 


Sled Seats Conductors 


The alignment sled seats the 
two conductor wires into the 
Neoprene pulley grooves as it 
passes through the traveller 
blocks. The sled, V-shaped on 
its underside to mate with 
traveller block, contains two 
horizontally mounted pulley 
wheels, around which the dual 
conductor sled haul line is 
threaded so that tension in both 
conductors is equalized. The 
front of the sled contains a 
pivotted shackle to which the 
pulling cable is attached—thus, 
the sled smoothly enters and 
passes through the traveller block 
despite the slope of the conduc- 
tors in their sag-position behind 
the sled. 


Operational Details Are Simple 


The over-all job of pulling-in 
six 345-kv conductors is accom- 
plished in five basic steps: (1) 
Hanging insulator-traveller block 
assemblies from towers; (2) 
Stringing pulling cable through 
tower-mounted blocks; (3) Posi- 
tioning the pulling-in equipment 
and readying pulling cable and 
conductor connections; (4) Pull- 
ing in conductors; (5) “Clipping 
in” or harnessing the conductor 


to insulators. Hanging the insula- 
tor-traveller block assemblies 
from each of the ten to 14 towers 
included in the approximate 2- 
mile pull is accomplished in the 
usual fashion. Also, the pulling 
cable, tractor-dragged along 
from tower to tower, is reeved 
through the traveller blocks in 
the orthodox manner. 

Equipment Readying—The pull- 
ing machine is positioned within 
700-800 ft and facing the last 
tower in the pull, with the center 
line of the machine with the center 
traveller block and the front and 
rear pulling reel turret fanned out 
to the left and right, respectively. 
The left ground-slacked pulling 
cable, previously reeved through 
its set of traveller blocks, is 
reeved eight times around the 
front pulling reel and_ then, 
after threading around the guide 
and level wind pulleys, is 
clamp-attached to its take-up 
reel. The center and right hand 
pulling cables are similarly 
manipulated and connected to the 
center and rear pulling reel as- 
semblies, respectively. 

On the other end of the pull, 
three tension boosters are posi- 
tioned about 350 ft from the first 
tower, each in line with a pre- 
viously strung pulling cable. Two 
conductors for each phase to be 
pulled are manipulated and con- 
nected as follows: Two separate 
conductor payoff reelers are posi- 
tioned, one in front and one close 
to the rear of its related tension 
booster. The ends of the conduc- 
tors are each reeved 3% times 
around both tension booster drive 
drums in a way such that both 
conductors come off the forward 
drum about 16 in. apart, and in 
a direction facing the first tower. 
The two conductors are then 
shackled to the haul line at the 
rear of the sled. The pulling 
cable is connected to the pivotted 
shackle at the front or tow end 
of the sled. 

Pulling in the Conductors—When 
the equipment, cable and conduc- 
tors have been properly rigged, 
the pulling machine commences 
to slowly reel up the three pulling 
cables simultaneously. When 
most of the slack is taken out of 
the pulling cables and the sleds 
begin to lift off the ground, the 
pulling machine is set to operate 
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DON'T BE 


OLD FASHIONED 


Sprawling, complex, old fashioned 


relay test apparatus is hazardous, 
time-consuming and costly. 


GO MODERN 
WITH 


MULTI-AMF” 


PORTABLE RELAY 
TEST UNITS 


The use of MULTI-AMP compact 


relay test 


units offers all these 


advantages: 


fast set-up; rapid testing 
reduced man-hours; maximum 
safety 


complete portability; compactness 


simplified testing, metering, 
timing 


MULTI-AMP INSURES CONTIN- 


UOUS POWER FOR CONTINUOUS 
PRODUCTION. Standard (0.1-2 kva) 
or custom models for every relay 
test requirement. Write for catalog 


RT-1 on protective relays. 
catalogs available: 
breakers) ; 


Other 
CB-1 (Circuit 
OCR-1 (Oil circuit re- 


closers) ; LB-1 (Load boxes). 


DIVISION 


ULTI-AMP ELECTRONIC 
CORPORATION 


465 LEHIGH AVENUE 


UNION, NEW JERSEY 


MA/101 MUrdock 8-7112 
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at about 4,000 lb pull force. The 
three tension boosters are set to 
the desired retarding force (300- 
350 lb) from the truck-located 
remote control station. Having 
achieved the desired tension-pull 
system, the pulling machine op- 
erator, in radio communication 
with the booster operator and 
with a line walker, gradually in- 
creases pulling speed up to 
16,000 ft per hr. The line walker 
walks adjacent to the moving sled 
throughout the entirety of the pull 
in order to instruct the pulling 
operator to move with required 
caution as the sled approaches, 
enters and clears each traveller 
block. 

Clipping in Conductors — The 
conductors, having been pulled 
in through all tower traveller 
blocks, are supported in the Neo- 
prene-lined pulley wheels. Using 
a “hat-rack” hook, and a block 
and tackle rigged on the tower 
arm, the lineman simultaneously 
lifts both conductors free of their 
pulley wheels. After opening the 
traveller block the conductors 
are cleared, and the block is low- 
ered to the ground. Then the two 
conductors can easily be con- 
nected to the insulator. 


Seven Months Are Saved 


Emerson-Garden hung the first 
insulator-traveller block assembly 
in the Niagara-Rochester 345-kv 
section of the tie line during the 
first week of last June. The 70- 
mile project is being completed 
this week—seven months ahead 
of schedule. This schedule was 
originally based on wire string- 
ing methods used prior to the de- 
velopment of the E-G pulling sys- 
tem. An average of a 2-mile pull 
or more has been achieved per 
week. 

A total of approximately 214 
million ft of 795-MCM ‘Drake’ 
multistrand Alcoa aluminum 
conductor cable has been strung 
in five months without detectable 
abrasion, scratching, or bruising. 

Other than regular mainte- 
nance and repair to cover ex- 
pected wear and tear, no serious 
mechanical difficulties have been 
encountered with any of the ma- 
chine components of the pulling 
system. 
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The high, uniform, consistently-dependable 
quality of Crapo Galvanized Steel Strand is 
the direct result of close laboratory control 
over each step in manufacture. All wires used 
in forming a particular size and grade are 
produced from steel of selected analysis, 
carefully processed under technical super- 
vision and stranded on precision machines. 
Both wire and finished strand are subjected 
to prescribed laboratory tests to insure the 
desired end result. 


Heavy, uniform, tightly-bonded zinc 
coatings, applied by the famous Crapo 
Galvanizing Process, provide maxi- 
mum resistance to corrosion. 


Write for 

booklet OG-25 
containing 

“Sag and Tension 
Data for 


GALVANIZED STEEL STRAND FOR 
GUY, MESSENGER and 
OVERHEAD GROUND WIRE 


STEEL & WIRE CO., INC., Muncie, Indiana 
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Automatic Analyzer 


Monitors Feedwater Purity 


®An automatic instrument detects trace solids in 
feedwater and condensate at the Eddystone Station 
of Philadelphia Electric Co. It permits continuous 
filtration of a known volume of condensate at pres- 
sure differentials up to 100 psi on a predetermined 
sample schedule, to readily estimate condensate crud 
level to within 2-3 ppb. Specifically the automatic 
tape analyzer, developed by the Graver Water Con- 
ditioning Co, monitors insoluble solids for many 
phases of the power plant operation: 
_ © On startup and restarts it is used to: estimate 
the amount of rinse required; signal when the system 
is clean; and, record how effective the cleaning has 
been. 

¢ During normal operation it is used to: keep 
plant operators informed of the level of insoluble 
solids in the cycle in order to forewarn of conditions 
which might lead to trouble; measure the effective- 
ness of the filters and signal the need for cleaning. 

© On Trouble-Shooting it is used to pinpoint exact 
locations of solid pickup. 

e For condensate scavenging it is used to measure 
the parts per billion purity of condensate. 

The operation of the tape analyzer is based on 


the widely used Millipore Filter test method in which 
particulate material is quantitatively removed from 
a liquid or gaseous sample by an ultrafine Millipore 
filter membrane, and retained on the filter surface 
where it may be identified, sized, counted or tested. 

The tape analyzer automates the Millipore test by 
filtering samples in sequence as often as desired 
through a nylon-backed tape of Millipore Filter 
membrane, and printing the time each sample is 
taken. The basic data produced is a circular, stain 
or discoloration on the tape made by the solids ex- 
tracted from the filtered fluid. The degree of dis- 
coloration, proportionate to the insoluble solids con- 
centration, is calibrated by analyzing a portion of 
a sample, and then running another portion through 
the tape analyzer. 

The Millipore tape has an effective porosity of 450 
millimicrons. It filters parts per billion trace solids 
such as iron and copper. Concentrations as low as 
2-4 parts per billion are distinctly shown on the tape. 

The complete instrument consists of the automatic 
tape analyzer and volume measuring tank. The auto- 
matic tape analyzer, of simple design and relatively 
rugged construction, is housed in a fiberglass cabinet 
containing external controls and viewing window. 
It can be easily carried to the various points in the 
feedwater-condensate cycle. Samples from four 
points using four different measuring tanks, can be 
accommodated at one time. Operation of the in- 
strument is entirely automatic. A typical cycle 
begins when a compartment in the filter head, as 
actuated by the inlet valve, lowers to receive the 
advancing tape. The following sequence takes place: 

1. the compartment rises and seals the tape in 
the filter head; 

2. the time is stamped on the tape; 

3. the fluid enters the filter head under pressure, 
flows through the Milliport tape and out of the in- 
strument into the calibrated volume measuring tank; 

4. the tank is filled to a predetermined volume, to 
actuate a level switch, which in turn moves the inlet 
valve to the bypass position and allows the fluid to 
flow to waste, or back into the system; 

5. the draining fluid sets off an alarm level switch 
which repositions the inlet valve; 

6. the compartment in the filter head, lowers again 
to receive the advancing tape. 

The tape analyzer was developed at Eddystone 
Station during the manufacturer’s work there to find 
an accurate, reliable means of testing the ultra-pure 
condensate at the Station. Long term protype tests 
and actual operating data from Eddystone Station 
confirm the analyzer’s ability to cycle day and night 
with little if any attention. 

The low concentrations provided by the filtering 
operation would allow the analyzer to be used to 
advantage in detecting very small quantities of radio- 
active material. Of course, in addition to the basic 
data the stain on the tape provides, this stain could 
also be used for further testing and analysis by spec- 
trophotometry, flame photometry, mass spectrog- 
raphy, light scattering, chemical spot testing, and 
gravimetric, radiochemical, colorimetric and particle 
size distribution analysis. 
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any man can weed-proof 10000 sy. ft. in len minutes 


® 
Wy URE ABOR This is the weed killer that’s 
li setting new standards for big 


economy with maintenance men from coast to 
coast. During the past six years, users have 
proved that, for low cost, safety, effectiveness . .. 
ease of application... UREABOR can’t be beat! 

Here is the dry granular weed-killing material 
that is always ready for you to use. There’s noth- 
ing to mix—no water to haul. To destroy un- 
sightly and hazardous weeds and grasses for a 
full season, you'll only use 1 to 2-Ibs. per 100 sq. 
ft. That’s because UREABOR combines the plant- 
destroying powers of two proven herbicides to 


give both a quick kill and a long-lasting control. 

A special spreader is made to apply UREABOR 
uniformly and fast at low rates. Its low-cost does 
not reflect the tremendous value of this spreader 
to any user of UREABOR since it enables a man to 
weed-proof any area at the rate of a thousand 
feet per minute! If you have a weed problem, we 
want you to have the full story about UREABOR 
weed killer. Write today for details and name of 
a near-by distributor. 


en Son on Yon "n “on Ave on Son ts OR see 1S BORAX 


UNITED STATES BORAX & CHEMICAL CORPORATION, Agricultural Sales Dept., 630 Shatto Place, Los Angeles, California 
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Furnace Explosion 
Investigation Results in 
Improved 

Start-up Techniques 


CAINSKI 


m The start up of the second 
44,000-kw unit at Public Service 
Co of New Mexico’s Reeves 
Station was executed this past 
summer without incident because 
of a new start-up technique en- 
compassing safety recommenda- 
tions made by an Explosion In- 
vestigation Committee as follows: 

@Regenerative air heater 
should be left out of service un- 
til the entering gas temperature 
reaches 400F, in order to pre- 
vent the transfer of moisture from 
the flue gas to the combustion 
air. The airheater should be 
stopped if the entering gas tem- 
perature drops to 300F. 

® Combustible recorder should 
be in operation during light off. 

@ Igniter should be taken out of 
service as soon as main gas flame 
is established. 

@ Extra vigilance should be 
maintained during pressure-rais- 
ing period. 

The start-up plan was the re- 
sult of difficulties experienced in 
starting the first 44,000-kw 
Reeves unit in 1958. During the 
start up of this first unit, a severe 


a 


BT ia 


The explosion ripped breeching between furnace and pre- 
heater; also blew 12-in. bulge in upper back furnace wall 


furnace explosion delayed opera- 
tion for three months and cost 
more than $400,000 to repair. 

Following the explosion, which 
occurred after light off of one 
burner in the boiler, an Investiga- 
tion Committee, headed by 
Howard A. Person, consultant 
for Public Service Co of New 
Mexico, was organized for the 
purpose of determining the cause 
of the explosion and to make 
recommendations to prevent pos- 
sible recurrence. The conclusions 
of this committee: 

®@ Moisture in the combustion 
air caused a flame-out on the 
burner and pilot. 

@ The explosion took place 
several minutes after the flame- 


“out, possibly by re-ignition. The 


igniter had been left in service. 
@ Plant personnel apparently 
relaxed their initial vigilance 
since the furnace had been lit off 
approximately ten times pre- 
viously with no indication of a 
dangerous condition. The air pre- 
heater had not been in service 
during any of previous light-offs. 
A revealing highlight of the ex- 


Manager _ 
= Power Production 


Public Service Co mm uperin enden 
sf Consultant f Plants 


Public Service Co 
Const. Engineer 


plosion investigation was the fact 
that this was the first time the in- 
dustry became cognizant of the 
regenerative air heater recirculat- 
ing moisture into the furnace at 
low flue gas temperature to pro- 
duce an unstable flame. 

The Investigation Committee, 
which was composed of represent- 
atives from the utility, Babcock 
& Wilcox and Stearns-Rogers 
Manufacturing Co, functioned so 
satisfactorily that it was decided 
to set up under the direction of 
A. E. Rhodes, manager of Pro- 
duction Division, an organization 
for the start-up of the second 
unit. The purpose of this organi- 
zation was to prevent accidents 
by producing the best technique 
for start-up. A superintendent 
who could devote full time to 
start-up activities was brought in 
from one of the other plants to 
act as liaison between the con- 
structors and utility. When plant 
was ready by go into operation, 
the constructors furnished three 
engineers to supply 24-hr super- 
vision. The  utility’s start-up 
representative, with technical as- 
sistance from the constructor’s 
start-up engineers, had complete 
control of the start-up activities 
except for the necessary coordina- 
tion with the rest of the plant and 
the system. 

This organization functioned 
throughout all the preliminary 
stages of start-up and right up 
until the time when the utility 
took over for commercial opera- 
tion. At this time, it was handed 
over to the plant superintendent 


uperintenden 


Reeves Station as a completed unit supplying 


firm power to the system. 


bic Service Co onstructors onstructors 
Start- bs Rep Start-Up-Rep Const Supt 
: a eeretns rPSCo “Stor! Up Peaipenean 
_ Personnel Oper Personnel Mfg Rep 
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welded screw 


ANCHORS 


STRONGEST —Helix is welded to the high- 
strength rod by carefully-controlied new tech- 
nique; weld is tough, ductile, and stronger than 
the base metal. 


EASIEST TO INSTALL—Minimum torque is re- 
quired for hand or power installation because of: 


1. Scientifically correct angle of the helix which 
causes minimum earth disturbance. 

2. Sharp, knife-like cutting edges of the helix, 
which bite into the soll 

3. Chisel point, which bores a lead hole and 
works its way around rocks and other 
obstructions. 


LONGEST LIFE—Entire anchor (rod and welded 
helix) is hot dip galvanized after fabrication to 
insure maximum resistance to corrosion. 

MOST READILY AVAILABLE—Stocks in sizes 
from 4” to 15" in diameter are maintained in 


155 N. WACKER DRIVE 


CHICAGO 6, 


ILLINOIS 
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UTILITY 
METHODS 


CONSTRUCTION 


Swiss Utility 
Adapts Tank to 


House Underground 
Substation 


@ Zurich (McGraw-Hill World News)—The “Service 

de l’Electricité de Geneve” (Electric Power Corp of 

Geneva), Switzerland, has achieved an 82% cut in : : ; ’ 

construction work for an underground city trans- former station by housing the equipment in a steel 
water tank instead of a concrete structure. Total 
construction time of the substation in a busy Geneva 
street was only 37 days, compared to the 200 days 
normally required by the conventional type. Total 
costs are only 50% of those of a substation housed 
in a concrete structure. 

The substation is equipped with two 1,000-kva 
transformers to convert 20-kv feeder voltage to the 
standard Swiss distribution voltage. (Single phase: 
220 v, 3-phase power; 380 v.) Polyethylene cables 
of 150 sq millimeters (0.23 sq in., single-conductor) 
are used for the feeders. The 20 low-voltage out- 
lets use thermoplast cables. The two distribution 
boards (see illustration of interior) are fitted with 
600-amp fuses. Ventilation is provided by two 
thermostat-controlled fans. Fresh air is taken in 
through the entry hole of the cylindrical tank hous- 
ing, and exhausted at a similar opening at the other 
end, the openings being 7 sq ft in cross-section. 

Details of the steel tank: Diameter 11 ft, length 
45 ft; wall thickness % in., reinforced by nine stiffen- 
ing rings of 4x4x0.4-in. steel channel. The 20-ton 
tank is supported on a 10-in.-thick base of reinforced 
concrete. This base serves as ballast in case the 
subterranean water level should rise to the level of 

the tank. The tank’s exterior is covered with a double- 

~ : layer of cold bitumen protected by an 8-in. layer of 

: \ — sand. Four hooks are provided, two at each end, for 
attaching tackle to lower the tank into place. 


NN" Apart from the saving in cost and labor, the main 
Pee advantage of the new substation structure is that 
: unexpected construction difficulties are practically 

Single-phase, 220-v and three-phase, 380-v consumer eliminated. 

outlets are at left; four of the six cells are at right (More Construction on page 74) 
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Fargo "'P Series" Power Connectors Feature 


1. Wide range including both 
tube and cable sizes in each 
clamp to reduce inventory. 


2. Extra long contact areas 
and complete encirclement of 
all cables in a given range as- 
sures maximum contact and low 
resistance joints. 


3.. Even the finest strands are 
confined in the clamping area 
providing optimum  perform- 
ance. 


4. Direct current interchange 
between top and bottom mem- 
bers removes high resistance 
bolts as interchange medium. 


Distributed by 
LINE MATERIAL INDUSTRIES 


McGraw-Edison Company 
Milwaukee, Wisconsin 


5. Three piece tee and straight 
connectors permits independent 
clamping on each conductor. 


6. Hex head '2" bolts threaded 
directly into body provides for 
one wrench installation. 


7. Inverted mounting of lugs 
allows easy hot stick installation 
on switches. 


8. Available for both copper 
and aluminum connections. 


for complete details. 


Ask your Line Material Field Engineer 


Patented 


Monufactured by 


FARGO MFG. COMPANY, INC. 


In Canada, CLM INDUSTRIES, Toronto 13, Canada 
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Poughkeepsie 
New York 
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74 


Proven in Service 


EMPIRE 
FIBER GLASS. 
GUY STRAIN 


INSULATORS 


Featuring: 


STRENGTH * INSULATION °* 
PERMANENCE + APPEARANCE »* 
ECONOMY 


GLASS-STRAINS introduced by 
Empire Metal Products Company 
to the utility market years ago. 


Fiber glass rod produced by 
Empire Metal Products Company 
with strength greater than any 
guy wire requirement. 


Carefully designed end fittings 

to provide the ultimate in strength 
and holding power are attached to 
rod by exclusive patented process. 


CATALOG AVAILABLE 


METAL PRODUCTS C9. 


5443 West Roosevelt Road 
Chicago 50, Illinois 


CIRCLE 74 ON READER SERVICE CARD 








Three Wires Easily 
Pulled at One Time 


A simple and easily arranged 
method of pulling in three con- 
ductors at one time has been de- 
veloped by South Carolina 
Electric & Gas Co. Of major im- 
portance here is that the method 
only involves equipment normally 
carried on line trucks. 

The pulling-in method, de- 
veloped by Foreman E. D. Hall, 
requires two standard pulley 
blocks of sufficient diameter to 
accommodate the particular size 
of wire being pulled. One block 
is fastened to a pole at one end 
of the pulling-in job. The other 
block is secured to the rear of 
a truck. 

With a reel of wire set up and 
anchored near the pole, the wire 
is first fed from the reel through 
the blocks on the rear of the 
truck, and thence through the 
block on the pole. Finally, the 
end of the wire is fastened to 
the rear of the truck. 

As the truck moves along the 
line-route, three conductors are 
layed-out without any additional 
effort. Care must be taken that 
the blocks used are of sufficient 
diameter to avoid damage to the 
particular size and type of wire 
being used. 








Only tools normally used by line 
crew are required to pull three wires 
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NATIONAL BUILDS GIANT COILS FOR STANFORD 
UNIVERSITY'S MAGNETIC SPECTROMETER 


This 72-inch radius spectrometer at Stanford is used for the study of inner structures of atomic 
particles and particle phenomena. 

National built the coils and assembled them into the core of the large semicircular magnet, standing 
on its point in the right of the photo. The magnet operates at 500-600 volts, 2000 amperes and 
a field intensity of 18 kilogauss. 

A stream of particles is bent 180° around its circumference, slinging heavier particles to the outside 
by centrifugal force and enabling the number of those of each momentum to be determined. 
Working to close tolerances, National built the magnet, using 96 hollow conductors for the main coils, 
32 conductors for the auxiliary coils. Hollow conductors permit circulation of the coolant. In the final 
assembly the insulated conductors were vacuum-impregnated in epoxy resin and cured into a solid mass. 
National has unique experience in building electromagnetic components for special requirements. For 
more information call our Columbus plant... HUdson 8-1151...or the nearest National field engineer. 


DIVISION OF 


c=!) National Electric Coil 


COLUMBUS 16, OHIO e IN CANADA: ST. JOHNS, QUEBEC 
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MAINTENANCE & REPAIR 


‘Bare-Hand’ 

Live Line Maintenance 
Saves Time, With 
Increased Safety 


Workman connects metal screen-lining of insulated 


{AROLD | R N . . . 
HAROLD L RO we boom to energized line for insulator replacement 


@ Most live line maintenance of 
utility companies can now, if 
desired, be safely performed by 
linemen working with bare hands, 
or with ordinary work gloves, 


This affords greater flexibility, 
makes the work easier than when 
using conventional methods of 
working live lines, and the sav- 
ings in man-hours are appreci- 


types of high voltage work could 
not be done previously with the 
line energized, the new technique 
provides a significant decrease in 
the number of scheduled-mainte- 


without the use of live line tools. able. 


wv 


Questions Being Asked About 


The original announcement of the use of the Rorden 
bare-hand technique was published in Electrical World 
(Nov. 7, p 80). Since that date, EW has received numer- 
ous inquiries for additional details. H. L. Rorden’s story 
here provides much enlightening information. Below, the 
originator of the Rorden method answers questions pre- 
sented by EW’s EUM Editor to shed additional light on 
this revolutionary approach to line maintenance. 


1. What precautions are taken to prevent lineman in 
bucket from contacting grounded or semi-ground struc- 
tures? 

Current safety rules covering conventional liveline mainte- 
nance apply for the most part. Whether a lineman is oper- 
ating ‘hot’ or grounded and working with liveline tools, be- 
cause environmental awareness is his business, he establishes 
a reference of operation in terms of both space and electrical 
potential. Safe distances and the need for barriers between 
himself and a point of electrical differential are conditions the 
line must ‘spot’/— when using any method of working en- 
ergized lines. Once he is topside, he knows that what he is 
at the moment standing on, working from or holding in his 
hands is safe. Objects which are potentially hazardous, are 
quickly identified and thereafter govern every move he makes 
——whether they be energized conductors when working the 
conventional method, or a steel tower when using the bore 
hand technique. 

2. How is equipment transported from ground to man 
in bucket? 

All equipment required for the job involved is loaded in bucket 
prior to going topside. No handlines are permitted in the 
bucket. This does not preclude that foolproof techniques for 
‘ground lifts’ will not be achieved in the future. 

3. Where phase conductors are located relatively close 
together, are there any special safety rules to insure 


Furthermore, since certain 


nance outages. 


Rorden Bare-Hand Technique 


that the lineman does not contact second conductor? 


i 


No special safety rules are involved—again the .existing ¥ 


safety rules covering safe distances and barriers apply. 

4. Is there any problem in making or removing the elec- 
trical bond to the live line? 

No significant problems are involved just as long as the firmly 
established set of procedures are followed. These procedures, 
which are quite simple, will eventually be made available as 
part of the total story, including safety rules, equipment 
specs, etc. 

&, - there any physical sensation experienced by line- 
men ; 

There is no significant sensation at voltages up to and irclud- 
ing 138 kv. At 345 kv a prickly skin sensation is experienced 
—the hair on the forearms and on the back of the neck tend 
to straighten out and one ‘feels’ as though exposed to a stiff 
breeze. Thus, the physical sensation experience when ener- 
gized, is a function of the magnitude of the voltages involved. 
Additional shielding completely eliminates any sensation. 

6. What special safety rules apply to ground personnel? 
None. Standard safety rules apply, because the insulated 
boom in itself provides a high degree of safety to ground 
personnel. 

7. What happens under moisture conditions? 

Extensive lab test to determine the effect of moisture on the 
boom would indicate that fog and overnight dew would not 
adversely affect the safety factor of the new technique. 
However, further tests are currently being conducted to de- 
termine operable limits. During one 138-kv energized lab 
test of a bucket, water was sprayed down upon me and 
the bucket—although a corona glow was apparent around 
the ends of my fingers, no other effects were experienced. 

8. Have you encountered any effects from lightning 
surges, line-to-line flashover, switching surges, etc.? 
Information of this nature is yet very limited; but if we dis- 
cover that there is a problem, it will be resolved by addi- 
tional shielding. 





The. practical feasibility and 
safety circumstances of the ‘bare- 
hand’ line maintenance method 
have been completely verified; 
however, it must be established 
that this new technique is cur- 
rently being used in the AEP 
system only as part of the final 
phases of the ‘bare-hand’ line 
maintenance development proj- 
ect. 

The engineering principles in- 
volved in the ‘bare-hand’ tech- 
nique are not new—only the spe- 
cial equipment, the routines and 
manipulations are novel. If one 
is adequately insulated from 
all other conductors, including 
ground, holding on to an ener- 
gized conductor is not essentially 
different from being at ground 
potential and insulated from 
all other energized conductors. 
Earth is also an energized con- 
ductor—it is all a matter of what 
we choose to use as a basic refer- 
ence. One important difference 
is that ground, or earth, is such a 
large conductor that the electro- 
static field near its surface is less 
intense than the electrostatic 
field near an energized high-volt- 
age conductor. 

‘Bare-hand’ maintenance is 
accomplished with standard and 
special equipment: Fiberglas 
buckets lined with metal screen; 
Fiberglas insulated booms includ- 
ing bucket operating cortrols con- 
venient to bucket linemen; line- 
men’s special conductive shoes 
for positive contact with buck- 
et’s metal screen lining; cables 
equipped with clamp connectors 
for positive clamping of live line 
to metal screen of basket; metal 
cage atop bucket for the higher 
voltages (345 kv). 

Initially, the feasibility of the 
bare-handed technique was ex- 
plored with Merle Fisher, trans- 
mission superintendent, Ohio 
Power Co. We then worked to- 
gether in conducting tests to 
demonstrate the feasibility of the 
method, first in a high voltage lab 


Nature of Work 


Change 34-kv insulator 


and later on energized lines of 
Ohio Power. The Holan Divi- 
sion of Ohio Brass Co sup- 
plied the equipment and coop- 
erated in conducting the tests 
and demonstration. 


Lab Tests Indicate Feasibility 


In the lab tests, a Fiberglas 
aerial lift bucket, lined with metal 
fly screening, was placed on a 
platform insulated from ground. 
A flexible copper braid was then 
attached to the bucket screen and 
equipped with a hook for attach- 
ing to the conductor. A con- 
ductor that could be energized 
from an adjacently controlled 
voltage source was suspended 
waist high near the bucket. 

With this arrangement, tests 
were conducted at line-to-ground 
voltages, up to the equivalent of 
a 380-kv system. The tests 
showed that there is no more 
danger at the higher voltages than 
at lower voltages, as long as in- 
sulation is adequate and some 
shielding is provided at the 
higher voltages. This shielding 
(for 345-kv) consisted of a metal 
cage, Open on one side to pro- 
vide working space. Essentially, 
there is even less hazard in using 
the new method than there is in 
using live line tools. For example, 
any leakage current that may re- 
sult from moisture conditions 
would terminate on the bucket 
screen and therefore would be 
shunted around anyone in the 
bucket. 


Line Tests Prove Practicality 


The practical feasibility and 
simplicity of ‘bare-hand’ main- 
tenance was demonstrated by 
performing scheduled work on 
lines of the Ohio Power Co. 
First an insulator and armor rod 
on the energized 34-kv North 
Baltimore-Portage line were re- 
placed. Then a_ temporary 
jumper on the same line was re- 
placed by a permanent splice. 

(Continued on next page) 


Average Man-Hours 
Conventional ‘Bare Hand’ 
Method Method 


a 


4 

Backed away from pole and 
other energized conductors 
workmen replace armor rod 


New insulator is installed over 
armor rod with ‘bare-hands’ 


Men stay clear of arm as they guide 
insulator into place 


Change 34-kv insulator and armor rod 10 
Apply permanent splice at 90-deg junction 
on 34-kv conductor 2 


Apply repair sleeve on 138-kv conductor 30 
a sss SS 





LOWER PHOTO: 


P & K OUTDOOR LIGHTING REPORT 


Ue Modern Trend 


i 
LOW LEVEL 


LIGHTING 


TOP PHOTO: Location: Fairleigh Dickinson University, Madison, N. 3. - Electrical Consultant: H. L. Sykes 
Location: Rath Park, Franklin Square, L. |., N. Y.+ Architect: Herbert D. Phillips 


Consulting Engineers: Barstow, Mulligan & Vollmer 


E2374 CIRCLElux DAVITS & POSTS 


modern lighting at a realistic cost 


Here are two contemporary outdoor lighting installations — 
one an all new municipal swimming pool and recreational area 
— the other, a prominent New Jersey University. Both chose 
the P&K all aluminum CIRCLElux lighting package to illumi- 
nate and compliment their roadways, walkways, landscape and 
architecture. 

The sweeping lines of the P&K CIRCLElux davit blend with the 
modern one story architecture of the Rath Park Swimming Pool. 
Yet, the modern, but stately, design of the P&K CIRCLElux 
post is in good taste with the traditional architecture of Fair- 
leigh Dickinson University. The CIRCLElux lighting package 
is the correct low level lighting choice to compliment almost all 
types of architecture. 

The P&K CIRCLElvux is available in a wide range of davit styles 
and mounting heights. The post is available in one basic design 
but at various mounting heights and with the CIRCLElux you 
have a choice of three light sources — incandescent, mercury 
vapor and fluorescent. This combination of luminaires and 
davits or posts will enable you to specify “packaged” lighting 
units. This means easier specifying by using matched compo- 
nents which in turn can customize your lighting projects. 


Send in your reservation now for the new CIRCLElux catalog. 


PFAFF & KENDALL a4 FounNpDRy ST.. NEWARK 5, N. J. 


BRANCH SALES OFFICES: MIAMI, FLORIDA; BURLINGAME, CALIFORNIA 
IN CANADA: POWERLITE DEVICES, LTO., TORONTO, MONTREAL, VANCOUVER 
EXPORT REPRESENTATIVE: PHILIPS EXPORT CO., NEW YORK, N. Y. 
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Mid-span ‘bare-hand’ repair work 
of energized 138-kv line eliminates 
outage. Note additional shielded 
cage 


Both of these tasks were per- 
formed by two men working with 
bare hands on the energized 
conductors. 
Insulator Replacement—lInitially, 
the insulator holding-nut was 
removed with a live line tool in 
the conventional way. Then, 
after the cables from the bucket 
screen were connected to the con- 
ductor, the insulator was removed 
from the arm. Finally, holding 
the conductor and assembled in- 
sulator, the workmen backed the 
bucket a short distance away from 
the pole. The major part of the 
work was performed beyond 
reach of the pole or other ener- 
gized phase conductors. The in- 
sulator replacement was greatly 
simplified compared with conven- 
tional practice. Noteworthy was 
the ease of replacing the armor 
rod—using hand tools and with- 
out barriers. 
Permanent Splice — In another 
test a permanent splice was hand- 
made in the top conductor of 
three lines in vertical configura- 
tion, at a pole where the 34-kv 
line makes a right angle. This 
pole also supports a 3-phase, 12 
kv distribution circuit below the 
34-kv circuit. The splicing, ac- 
complished away from the pole, 
was done with more ease than if 
the 34-kv line were de-energized 
and work carried out from 
the congested pole. The men 
worked from a more favorable 
position and with more freedom 
of movement than weuld other- 
wise have been possible. 

Some tasks, such as replacing 
the middle insulator, will require 
development of special tech- 
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niques, and barriers may be re- 
quired. Undoubtedly, there are 
many jobs that can be worked 
better in the conventional man- 
ner, or by a combination of both 
methods, but the major limita- 
tion of the bare-handed method 
is accessibility, rather than volt- 
age. The ease of maneuvering 
the equipment makes it desirable 
to use the new method wherever 
it can be worked safely. 

Repair sleeves were hand-in- 
stalled on two energized conduc- 
tors of the 138-kv Fostoria-East 
Lima line at mid-point in the 
span where several strands had 
been damaged by rifle fire. 

To demonstrate the procedure 
for working at towers where con- 
ductors are within reach of the 
aerial lift, an armor rod was in- 
stalled on a lower conductor of 
the energized 138-kv line. For 
the initial trial, linemen working 
from the tower disconnected the 
insulator string and supported 
the conductor using live line tools 
in the conventional manner. The 
preformed armor rod was then 
installed bare-handed from the 
aerial buckets. In previous prac- 
tice an outage was required to 
perform this work. 

During the course of this 138- 
kv demonstration two broken 
strands in the aluminum conduc- 
tor were revealed when the in- 
sulator clamp was _ removed. 
Thus, another possible applica- 
tion for the method and equip- 
ment was discovered. Inspections 
for hidden damage can now be 
made with the line in service. 
Formerly this required a line 
outage. 

Time checks made during 
demonstrations described above 
indicated that for some jobs re- 
pair time can be reduced sub- 
stantially, as indicated in the box 
on page 77. The man-hour fig- 
ures tabulated for the conven- 
tional method, represent an aver- 
age of estimates submitted by 
representatives of several AEP 
companies who were present at 
the demonstrations. Man-hour 
values tabulated for both meth- 
ods apply only to the time re- 
quired for the actual repair work 
performed during these demon- 
strations. With more experience, 
methods will likely be developed 
for simplifying these practices. 
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When transmission towers are rust-protected with Subox 
paints, both labor and material costs are much lower 
over the years. A single coat of Subox on weathered 
galvanizing will generally last for a minimum of 6 to 
8 years and many companies report an average life of 
more than 10 years. 


Furthermore, because Subox paints adhere well and 
weather gracefully without peeling, a good repaint sur- 
face is developed and preparation costs for future re- 
paintings are greatly reduced. 


Subox paints are the only American-made paints with 
suboxide of lead. This pigment remains chemically active 
even after drying and forms a fibrous protective film 
that withstands the most punishing exposures. 


Leading electric utility companies from coast to coast 
depend on Subox paints to protect their transmission 
towers. Send for color card and literature. 


Established 1924 


Subox Company of Canada, Weston, Ontario 
3 Fairmount Plant, Hackensack, N. J. 
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Only C-L-X — 


Continuous Lightweight eXterior 


by Simplex 


™ What C-L-X Is 


Simplex C-L-X is a packaged combination of cable and a pliable, 
corrugated metal sheath that’s impervious to liquids and gases. 
It requires no separate duct or conduit regardless of environment. 
It is available with sheaths of steel, copper, or aluminum with or 
without plastic jacketing. 

C-L-X is manufactured by a unique, continuous process as 
shown in the sketch below. 

C-L-X has the imperviousness of lead, the strength of conduit, 
and the pliability of a non-sheathed cable. No other system com- 
pares with C-L-X. 


ELECTRICAL WELDING OF SHEATH 
— OUTER ROLLER ELECTRODE 


HOLLOW INNER ELECTRODE 


CORRUGATING UNIT 
SHEATH FORMING 
METALLIC STRIP 


™ What C-L-X Does 
Cuts Installation Costs 


A Southeastern utility company needed a second feeder when 
the load capability of one of its substations was doubled. 

For reasons of economy they wanted a cable which would be 
used in a single length for both underground and aerial use. 
3-conductor 500 MCM polyethylene-insulated, shielded 15KV 
C-L-X with polyethylene jacket was selected. 

The route for the installation called for about 240 feet directly 
buried in the substation property with four 90-degree bends and 
one 45-degree bend from pothead to riser pole. The corrugated 
metallic sheath offered both mechanical protection and the neces- 
sary pliability for installation. A 705-foot aerial section called for 
a 5-degree sweep and a 30-degree bend near the pothead on the 
field end of the cable. 

-C-L-X was installed as a single length for both buried and aerial 
sections. The buried section was laid in a 3-foot deep trench with 
a 3-inch layer of sand above and below the cable. 

A utility engineer states “‘only 24 days were required for the 
installation of the cable, exclusive of splicing.’’ A saving of more 
than $20,000.00 was realized by using C-L-X instead of a com- 
plete underground duct system. The carrying charges saved by 
this plan will pay for the present feeder in about three years. 
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Sealed Cable Systems 
Can do so many Jobs So Well 


Resists Chemical Attack 


This company had a corrosion problem with the electrical system in its 
calcium chloride reclamation building. Due to the highly corrosive atmos- 
phere of the building, conduit life was only 6 to 9 months. The conduit was 
replaced with a C-L-X cable system. Now, after two years of operation, the 
C-L-X system is still performing perfectly, shows no signs of deterioration. 


. 


Offers Unique Pliability 
An oil refining plant was faced with an unusually difficult wiring installation 
involving both power and control. 

After examining every usable cable, refinery engineers selected C-L-X 
because it met the following requirements: (1) C-L-X could be made 
explosion-proof with the use of proper terminators. (2) C-L-X could be 
made in a continuous run for the lengths required, regardless of diameter. 
(3) The bending radii of C-L-X cables were sufficiently small to allow them 
to snake through a jungle of existing pipes. 


Protects Against Liquids and Gases 


An East Coast petroleum tank farm needed power and control wiring from 
a control panel to a series of motors used to circulate high octane fuel. 
Since an underground installation was desired, and the ground was satu- 
rated with oil, gas and water, it was imperative that the cable be completely 
liquid-tight and gas-tight. 

A C-L-X 8-conductor cable protected with PVC solved the problem 
perfectly. In addition, installation cost was far lower than that of unpro- 
tected cables pulled into conduit. 


m@ What C-L-X Can Do for You 


Whenever you’re faced with a difficult installation of power, com- . AAT)T 1 
munications or control cables — or combinations — remember ALTVIEF IT & } 
this important fact: Only Simplex C-L-X cable systems offer you all 
of these advantages... Exceptional Strength...Unequalled Pliability... 


WELLE LES 
Protection from Liquids and Gases... Faster Installation. \ ARE & CARIF (0 
Send for Illustrated Brochure 5 


Containing Application and Engineering Data Cambridge, Massachusetts 


SIMPLEX WIRE & CABLE CO., 79 Sidney Street, Cambridge, Massachusetts 


(0 Please send me a copy of your Simplex C-L-X brochure. (] Please have representative call. 
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Dressing Pole on 


Ground Saves Time 


JOHN E. LA CROSSE, Line Foreman, 
Central Maine Power Co, Rockland, 
Maine 


Installing fixtures and hard- 
ware on 12.47-kv linepoles be- 
fore setting saves time and labor 
for Central Maine Power Co. 
Complete dressing of poles on 
the ground enables large crews 
to work efficiently on small 
jobs—to maintain customer satis- 
faction—by taking advantage of 
the time required to dig the post 
hole and to clear the old pole of 
wires and fixtures. 

Recently, a 35-ft blackjack was 
almost fully dressed prior to 
being set in a 3-phose 12.47- 
kv line. All fixtures, including the 
transformer, were installed on the 
ground and the transformer pri- 
mary and ground connections 
were completed. Secondary head 
guy was omitted to facilitate hot 
stick work. 

Ample clearance of energized 
primaries was obtained to set the 
new, taller transformer pole 
(8-ft crossarm  toe-bolted in 
place) by rigging hot sticks on 
the existing old pole and moving 
two-phase wires to extreme posi- 


.». even where the most severe 
decay conditions exist 


LIFE-SPAN’S thermal top-to-butt treatment permeates the EN- 
TIRE sapwood...assuring longer pole-line service regardless 
of adverse installation or weather conditions. Besides being 
completely immune to decay, LIFE-SPAN Poles are clean, safe 
to climb and are carefully selected for uniformity and quality. 
Want added years of pole-line service at far less per annum 
og Specify LIFE-SPAN Western Red Cedar Poles when 
you buy. 
Actual laboratory tests prove... 
pentachlorophenal permeates both 
inner sapwood and outer sapwood 
the LIFESPAN way, making it im- 
possible for the sapwood to decay 
under the most severe conditions. 
The above is a section taken from 
a Western Red Cedar pole after 
years of actual pole-line service 
under adverse conditions. It shows 
(A) the outer sapwood, (B) the in- 
ner sapwood and (C) the heart 
wood—all in perfect condition. 


PAGE & HILL, Inc. 


Minneapolis 3, Minnesota 


(Continued on page 87) 
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DOUBLE & 

THE RANGE 
WITH A 
SCREWDRIVER! 


with New Sangamo Mecha 


% 


Developed to meet your needs, the Sangamo Dual Range (DR) Mechanical Register 
features a ‘‘flip-over’’ scale plate that permits rapid changes in range while assuring 
interlock between scale and range selected: The new DR Mechanical Register is 
designed to improve metering accuracy with load growth, reduce register change- 
outs, and cut your inventory costs by reducifig the number of meters and registers 
you have to keep in stock. 


No screws to remove...(and lose!) On the DR Register, range can be changed 
in the field by simply loosening (not removing) screws and reversing the scale plate. 
Removing the scale releases a spring-loaded pin which automatically changes gear- 
ing to double the capacity of the register. Only one gear shaft moves when the 
spring-loaded pin is actuated; positive interlock between pusher arm gearing and 
the scale is assured. The register does not require readjustment after the operation. 

One percent full scale accuracy maintained. The Sangamo DR Register is rated 
+1% of full scale. This high accuracy is maintained because eccentricity errors and 
motor field interference are negligible. The register, which retains all traditional 
features of Sangamo Type D Mechanical Registers is available for singlephase and 
polyphase meters in both universal and standard scales. 


Remember, you can always look to Sangamo for ‘‘Acknowledged Leadership in 
Demand Measurement.” 


@ij> saNcamo ELECTRIC COMPANY 


SPRINGFIELD, ILLINOIS SM60-6 
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TEACHING 
AN OLD 
CUTOUT 
NEW TRICKS 


(The secret is 
retroactive 
interchangeability ) 
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S&C’s Type XS Open Cutout 
not only learns new tricks Heavy Duty Ultra Heavy Duty Fuse T 
with fuse tubes (illustration, Fuse Tube 100 amps continuou 
right), it also works with 200 amps continuous 12,000 amps interrupting 
Loadbus!er, S&C’s portable 12,000 amps (five-shot rating, 7.2 kv) 
loadbreak tool. interrupting (7.2 kv) 000 amps interrupting 


, (one-shot rating, 7.2 kv) 
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OLD 
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You can uprate 
S&C open cutouts, 
now or any time, for: 


1. More continuous 
current capacity 


2. More interrupting 
capacity 
3. Full load switching 


Teaching old cutouts new tricks is 
easy and inexpensive if they are S&C 
Open Cutouts—Type XS. “‘Retroactive 
interchangeability” means you can up- 
rate your XS cutouts now in service or 
the ones you plan to purchase as your 
system grows. All you do is insert the 
new higher-rated fuse tubes or disconnect 
blades. Five different ratings fit the same 
mounting. 


For example, if your Type XS cut- 
outs are rated 100 amps continuous and 
5,000 amps interrupting (at 7.2 kv), you 
can uprate them to 200 amps continuous 
and 12,000 amps interrupting as quickly 
as a lineman can change the fuse tube. 
You can change to any of the other ratings 
or styles just as quickly. 

When S&C developed these new fuse 
tubes, they designed them to fit the cut- 
out mountings already in service all over 
the country. Whether you uprate or not, 
S&C XS cutouts provide reliable inter- 
ruption of the heaviest faults with min- 
imum exhaust blast. And it does all this 
with single venting. Interrupting capac- 
ities are high enough to meet every fault 
condition on a typical feeder. And, be- 
cause the XS can be used with Loadbuster 
(S&C’s portable loadbreak tool), loads up 
to 300 amps can be repeatedly interrupted 
to give economical load switching. 











If you want retroactive interchange- 
ability in your open cutouts, contact: 


S&C ELECTRIC COMPANY 


4421 Ravenswood Avenue © Chicago 40, Illinois 
Specialists in High-Voltage Circuit Interruption since 1911 
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MPRESSION 
CTOR TOOL 


PATENTED 


INSTALLS THE BIGGEST 
CONNECTOR RANGE EVER! 


one mechanical compression 
tool that splices, taps, dead- 
ends, and terminates the 
complete range of conductors 
from #10 str. to Z/6=A6SR- 
336.4 (18x1) ACSR, 350 MCM 
All Aluminum! 


“Ss 


oe 


ic Ml. 
i an 
HOT LINE APPLICATION 


QUICK! One stroke makes one perfect 
compression. 


LIGHT! Complete tool weighs only six pounds! 


SIMPLE! C-Shaped head with snap-in, color- 
coded dies is designed to simplify the job. 


SAFE! Tool and connectors are designed 
with safety in mind. 


ECONOMICAL! Priced at a small fraction of 
the cost of hydraulic tools. Rugged con- 
struction means long service life. Tool ad- 
justed with a common wrench. 


The following compression connectors are available for use with the UT5SE tool: 


Tension Splicers e Service Splicers e Loop Splicers e Single Sleeve ACSR Splicers 
e Angle Tap Connectors e PALTAP? Connectors e TWINTAP?t Connectors e 
Aluminum Terminals e Aluminum Copper-Pin Terminals e Aluminum-Copper Pad Terminals 
e Adjustable Dead Ends 
The UTS5E tool is available in the following combinations: 
CATALOG NO. DESCRIPTION 
Basic tool with metal handles 
Basic tool with wood handles 
Basic tool with 4 ft. hot stick handles 
Basic tool with 6 ft. hot stick handles 


The Thomas & Betts Co., Inc. 14 Butler St. Elizabeth, N. J. 


Patents and Patents Pending 
on the above items 


Trade Mark ENGINEERED 


All T&B products sold 
only through authorized T&B Distributors 


THE THOMAS & BETTS CO. 


INCORPORATED 


PLEASE SEND ME: 

() The New T&B Bulletin D59 for Distribution: Connectors, UTSE Tools, 
and Accessories. 

) T&B Bulletin 70 for Transmission: Connectors, Tools, and Accessories. 
(-} Information for converting UTS Tools to UTSE tools. 


Title ELIZABETH, N.J. 


Compony Thomas & Betts Ltd., Montreal, P.Q., Canada 
Address 


* . ‘ COMPRESSION CONNECTOR Pv a vail) 1203 SINCE 1940 
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Pole Dressing 
(Continued from page 82) 


tions on a hot arm. The third leg 
was held by two 12-ft gin 
poles thereby providing a space 
of from 14 to 16 ft between the 
primary wires. 

The neutral wire is suspended 
by a rope over the old pole cross- 
arm, and tied off to one side to 
allow adequate road clearance. 
Dead-ended secondaries were 
lowered to the ground to allow 
the new pole to be set in a straight 
line. 

All hot stick work was done 
from the old 30-ft pole with the 
two 12-ft gin poles providing 
the necessary drift required to 
transfer conductors to the new 
arm without re-rigging. Service 
to the customer was maintained 
during the work by connecting 
a new (required) triplex cable 
to the two hot secondaries on 
the ground. A “flying hitch” 
from the system neutral to the 
cable was made with a jumper. 

Air-break switch and most re- 
closer poles have been handled 
in the same manner. Three-phase 
reclosers are not assembled on 
the ground because they block 
vital hot stick working space dur- 
ing dead-ending operations. 





(More Maintenance on page 88) 
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4 winch so unusual 


we don’t know how many uses it has! 


oor = & 
- 
- 


/ here’s 
; how 
' it looks 
‘inside 


here’s 
how . 
it looks ‘ 
on a truck 


» 
s 


' 
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This BRADEN CL Winch was designed 
¢ Tt primarily for utilities. It will-draw wire or 

eable at a CONSTANT SPEED until the 
winch drum is completely filled! This has 

WINCH not been possible before. 
We believe there are many uses for the new CL Winch. Maybe 
it will help solve a winching problem for you where CONSTANT 
SPEED is desirable. Write for complete information on this 
unusual CL Winch, or let us know if you would like for a repre- 
sentative to call on you. We believe we've really got something. 
Pre 


BRADEN 


DIVISION OF MOTOR 
PRODUCTS CORPORATION 
BROKEN ARROW, OKLAHOMA 


WINCH 


P. O. BOX 547 e 


In Service Around the World” 


1960 CIRCLE 87 ON READER SERVICE CARD 87 





‘Life Guard’ Hats & Caps 


The best in head protection for 
electrical /construction workers 


Jackson’s ‘Life Guard’ safety hats and caps safely resist over 20,000 
volts, and they also provide impact resistance to more than 
satisfy federal requirements for safeguarding construction workers. 


Standardize on this all-purpose safety hat for 
maximum head protection. Identify work 
categories by issuing these different hat colors: 
white, yellow, grey, and orange. 


‘Life Guard’ safety caps have nar- 
row brim around sides and back, 
visor in front. Injection molded 
plastic is strong yet flexible, has 
a soft comfortable feel. Caps may 
be ordered with attached welding 
helmets, goggles, and assorted 
face shields. 


‘Life Guard’ safety hats offer neck 
protection with wide brim all 
around. The ‘Life Guard’ headgear 
is instantly adjustable in hat sizes, 
and its comfort keeps the hat 
where it does its job, on the 
worker's head. Chin straps and 
warm winterizers are available. 


eileen Products 


31739 Mound Road, Warren, Michigan 
ta ___ CIRCLE 37 ON READER SERVICE CARD | 
0 6 6.6.0 6 6.0 6 Olea eee | 


Job-Shop Oven 


Expedites Transformer 


Sold by better welding supply and 
safety product dealers everywhere 





Coil Drying 


“Better Holes by Heck!" WITH THiS 


W. C. HADDIX, Station Foreman, 


Toe aes R. L. ADAMS, Station Man “A,” Ken- 
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HOLE DIGGER 


© The low-cost, fast way to dig 


holes. Fits on any A-frame. No 
expensive installation. Digs holes 
up to 8 ft. deep and 20 in. in 
diameter. One man operates 
digger with all controls mounted 
on machine. Made in 9-hp. and 
18-hp. models. Auger is cleaned 
by spinning. Electric starter avail- 


able. Digs anchor holes with | 


ease. Operator shielded from 


moving parts. Film of machine in | 


operation available. Write for 


descriptive bulletin. 


HECKENDORN MFG. om | 
CEDAR POINT, KANSAS 
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tucky Power Co, Hazard, Kentucky 
—AEP System 


A drying oven at Kentucky 
Power Co handles transformer 
core assemblies up to 50 kva to 
save an estimated $10 for every 
transformer baked dry. This 
achieved “in-house” drying has 
eliminated delays, record keeping 
and transportation costs previ- 
ously related to jobbing-out the 
“drying” work to a local repair 
shop. Furthermore, the oven has 
proved useful in the repair of 
small breaker parts, single-phase 
reclosers, electric motors and 
other items where baking or dry- 
ing is occasionally necessary. 

The shop fabricated heater is 
built upon an old range unit with 
a thermostat that gives an operat- 
ing temperature of approximately 
200F. While some companies 
recommend higher baking tem- 
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peratures, KPCo established ‘a 
maximum heat of 225F. It was 
felt that higher temperatures 
could, in some cases, be harmful 
to insulation materials. 

Construction details include 
hooks on the base of the range 
unit to support the bottom of the 
oil drum which serves as an oven 
housing. A drip pan and heat 
baffle are essential to safe opera- 
tion. Also note that the wiring 
on the drum is supported by 
brackets to reduce heating of the 
asbestos covered wire. 

The drying time required de- 
pends on the moisture content, 
type of construction, insulation, 
and other details of the particular 
transformer involved. However, 
for most transformers drying, it 
was found that a three-day drying 
period was usually satisfactory. 
Periodic meggering of the insula- 
tion between the core and the 
high and low voltage windings is 
carried out to monitor the drying 
process. 
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The VALUABLE 
and VERSATILE 


Tool for Every 
UTILITY 


THE AMERICAN 


V-//, 


~ HOIST-PULLER 


One Man Can Lift Up 
To 3000 Lbs.—Easily 
Quickly—Safely! 


STRETCHES 


Utility SS 
Men Tell A LOWERS 
Us They Use » LIFTS 
POWER-PULL \ 

To... PULLS 


e Set and guy poles} %¢1e¢1%Ton 
e Raise and lower Models Tested To 
materials 1¥% ¢ 1% © 2% Tons 
Install transform- | Weigh only 612 to 
Vv, ers 7% Ibs. 
poston e Install strain car-| Netch-At-A-Time 
ers Control Quality Con- 
Shown * String wire and | struction — Aircraft 
cable cable, plated steel 
Speciel Utility ° Release or apply ireme. atranend 
Literature tension parts manganese 
and Dealer e Stretch fence bronze. 


ta Yaua i e Handle reels : 
> Par wiieies Cadmium Plated 


The AMERICAN GAGE & MFG. Company 


132 Bayard Street + Dayton 1 + Ohio 
DEALERSHIPS AVAILABLE « WRITE TODAY 
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ELECTRIC 
UTILITY 
METHODS 
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| 
OPERATIONS 
& TESTING 
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S 


DORIS aL Pee eC 


a. RSE PARR St os 


Over-all Turbine performance of the 30-Mw, 250 psig, 600F straight condens- 
ing unit is expressed on a monthly basis as ‘percent over bogie’ curve 


Simplified Performance Tests Analyze Plant 


F. H. LIGHT, Senior Engineer, Station Economy Division, Philadelphia Electric Co, Philadelphia, Pa 


@ Simplified plant-performance tests have been used 
by Philadelphia Electric Co for a number of years to 
detect changes in plant efficiency. When a significant 
change is indicated by these simplified tests, further 
analysis is made to find the cause of the change. Early 
corrective actions have resulted in significant savings. 
Specific advantages gained by the program of simplified 
plant-performance tests and analysis are: 

® Turbine-performance curves provide a guide to 
scheduling of maintenance outages, rather than an 
arbitrary calendar period. 

e The loading sequence of similar turbines in a 
common-header plant is established according to their 
relative efficiencies. 

e The trend of the performance curves indicates 
the effectiveness of feedwater control programs origi- 
nally established to reduce turbine deposits. 

e Adverse changes in feedwater-heater performance 
are detected, leading to early correction of the trouble. 

@ Cycle isolation checks reduce cycle leakage to a 
minimum and hold it within reasonable limits. 

e The condition of the turbine seals is indicated by 
steam-leakoff measurements. Thus the required equip- 
ment and material may be provided in advance of 
outages to effect quick repairs. 


Project engineer coordinates simplified the plant per- 
formance test readings from the Central Control Room 


e The effect of installing improved blading or other 
design changes can be evaluated. 


Plant Bogie Is Basis of Analysis 


Prior to development of the simplified tests, it was 
general practice to log data for record purposes. These 
data involved generation, machine hours, load factor, 
fuel use, and station coal rate. While coal rate was 
an indicator of plant performance, it was only an 
indication of efficiency but could not pinpoint the cause 
of any change in efficiency. 

To find the reasons for changes in plant efficiency, 
a plant bogie was prepared from the test data of the 
various components of the generating cycle. This bogie 
combines the test results of the equipment into a 
curve depicting fuel input versus gross achieved gen- 
eration. From this curve, the bogie fuel aliowance is 
computed and compared with the actual fuel burned. 
The over-all performance is then expressed as “per- 
cent over bogie.” 

In addition, further calculations show the perform- 
ance of individual components of the plant by com- 
parison with their particular bogies. This monthly 
breakdown of the “over-all percent over bogie” shows 
where changes have occurred which affect plant effi- 
ciency and by how much. 

If the cause of the most significant changes can be 
determined and the loss in efficiency evaluated, then 
corrective action niay be taken by changing the opera- 
tion or by establishing specific maintenance routines. 


Simplified Turbine Performance Test Is Typical 


The simplified turbine performance test is a cypical 
example of this approach to analysis of plant perform- 
ance. At moderate cost for proper instrumentation 
and test crew, a test of the type described here can 
be made on most units. 

The turbine test requires advance planning for in- 
strumentation and for proper isolation of the cycle. 
Special instruments for accurate and reliable measure- 
ment of the principal factors of the heat-rate equation 
includes: 

e A calibrated flow-metering section for measurement 





5 


Testing has been extended to all turbines, including the 
136-Mw, 1,800 psig, 1,000F, reheat unit charted above. 


of the primary flow, either condensate or boiler feed- 
water. 

eA second set of metering current transformers 
connected solely to a high-grade three-element watt- 
hour meter, with provision to count disk revolutions 
to measure generator output. 

e Individually calibrated test thermocouples and test 
pressure taps provided for at principal points; throttle; 
high-pressure exhaust; reheat inlet; intermediate-pres- 
sure exhaust; lowest superheated bleed; and final feed- 
water inlet. 

e Absolute pressure gages to measure turbine ex- 
haust pressure. At least two points per exhaust end, 
or a minimum of four, are required. 

e Group calibrated thermocouples for all secondary 
temperature measurements. 

@ Orifices or pilot tubes to permit measurement of 
steam leakoff flows, or other minor flows. 

These instruments represent only 0.3% of the total 
cost of the turbine cycle. For a 125-Mw reheat unit, 
this cost is about $17,000. 

Cycle isolation is insured by providing double valves 
and telltales at potential leakage points. For the 125- 
Mw reheat unit used as an example, this adds about 
$2,000 to the over-all cost. 


Turbine Testing Sequence is Three Man Job 


The actual performance of a 2-hr test is planned for 
three men. Major duties of this crew are to: 

1. Lay out a proper isolation procedure. This is 
executed by one man, while the second sets up the 
test load condition, and the third places the test 
instruments in service. 

2. Read simultaneously integrated flow, generation, 
and storage levels every 30 min. 

3. Two men take data for principal points at 5-min 
intervals while the third completes a survey of all 
other instruments on a 20-min cycle. 

Test calculations can be streamlined by providing 
detail forms, a book of calibration data, steam charts 
giving enthalpy to 0.1 Btu, and by use of test cor- 
rection factors to adjust the results to standard con- 
ditions. All significant variables are covered by cor- 
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Base load units are checked monthly, marginal units 
every quarter and before and after inspections. 


Efficiency, Detect Adverse Trends 


rection factors—no cycle correction factor is used. 

Performance is analyzed by comparing detailed test 
results with bogie curves. If the over-all turbine heat 
rate checks with the trend of previous tests, a detailed 
comparison is not required. If the deviation from the 
trend is greater than 1%, a complete analysis is made. 
Usually the test crew calculates the results and make 
the initial analysis. 


Accuracy of Simplified Tests Suits Purpose 


There are two major compromises made in the sim- 
plified test as compared with the established Code 
Test. In measuring the generator output with a three- 
element integrating watthour meter, the reduction in 
accuracy is + 0.25%. Code instrumentation measures 
each phase separately. A similar accuracy reduction 
must be accepted when using an integrating feedwater 
meter; flow is measured with a high-pressure mercury 
in the Code Test. 

When the metered steam flow is compared with 
feedwater flow as calculated from the high-pressure 
manometer, the resultant error ranges from 3 to 8%. 
However, the repeatability of steamflow measurements 
in the upper quarter of the load range is quite good. 
From the standpoint of repeatability, the results of 
testing show a correlation of + 0.5% or better. 

Periodic simplified turbine tests at Philadelphia Elec- 
tric Co were begun over 15 years ago on two straight 
condensing units. The program was gradually ex- 
tended to all turbines on the system. Base load units 
are checked monthly, with marginal units checked 
once every three months and also before and after 
scheduled inspections. Similar procedures also have 
been developed for other areas of the plant cycle. 
These cover boiler heat—balance losses, condenser and 
auxiliary steam-turbine-drive performance. 

Studies are in progress to use automatic data-collect- 
ing devices and digital computation to utilize the 
described performance analysis on a continuous basis 
rather than on a monthly sample plan. The more 
rapid detection of the causes of efficiency changes 
could very well justify the cost of automatic data- 
collection equipment. 





with CF:! Galvanized Steel Strand 


CFal Galvanized Steel Strand used as 
overhead ground wire safeguards your 
power cables all along the line. It takes 
the punishment from lightning and shunts 
it harmlessly aside. 

This kind of safety is inherent in every 
foot of CFal Galvanized Steel Strand. 
The wire is expertly drawn from selected 
steels. After the wire is hot-dipped in zinc 
for extra weather resistance, it is stranded. 
The quality controls used in each manu- 


facturing operation assure a strong, safe, 
dependable grounding wire. 

For standard applications, CFaI Gal- 
vanized Steel Strand is made to ASTM 
specification A-363 in seven- and three- 
wire constructions. For special applica- 
tions CFalI is equipped to manufacture 
strand to your own specifications. 

For complete details and delivery 
schedules, contact your local electrical 
distributor. bine 


GALVANIZED STEEL STRAND 


THE COLORADO FUEL AND IRON CORPORATION 


In the West: THE COLORADO FUEL AND IRON CORPORATION — Albuquerque * Amarillo * Billings * Boise 

Butte * Denver ° El Pasc * Farmington (N. M.) * Ft. Worth © Houston * Kansas City © Lincoln © Los Angeles 

Oakland ¢ Oklahoma City * Phoenix * Portland * Pueblo ¢ Salt Lake City * San Francisco * San Leandro 
Seattle * Spokane * Wichita 

in the East: WICKWIRE SPENCER STEEL DIVISION — Atlanta ¢ Boston * Buffalo * Chicago © Detroit 


New Orleans * New Yor ¢ Philadelphia 


CF&l OFFICE IN CANADA: Montreal 


CANADIAN REPRESENTATIVES AT: Calgary * Edmonton * Vancouver * Winnipeg 
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Painting Poles 


Safer, 


H. G. YOST, Building Maintenance 
Man, Ohio Power Co, Newark, 
Ohio—AEP System 


Roller painting provides a 
faster way to coat metal lamp- 
posts at Ohio Power Co. Besides 
the saving in time, the roll-on 
painting method has proved far 
safer than mounting a ladder or 
ladder truck to paint the entire 
pole. 

Even with the roller brush 
painting method, ladder truck is 
first used to paint the top part 





With Roller Is 


Faster 


of the pole, including the mast 
arm. However, ladders do not 
lend themselves too well to paint- 
ing the remainder of the pole. 
You either have to reach around 
the pole, use various ladders, or 
change the ladder position—lad- 
ders at best constitute a hazard. 

The roller brush, as originally 
purchased, contained six sections 
of braided material mounted on 
a flexible shaft. For pole paint- 
ing, two of the outside roller sec- 
tions were replaced with wooden 
spacers to prevent paint from 
splattering as caused by the out- 
side edges of the roller sections 
rubbing against the frame. The 
four remaining roller sections, as 
mounted on the flexible shaft, 
conform to a degree to the shape 
of the pole, as the roller is moved 
up and down the surface length 
of the pole. 

Two 6-ft extensions from an 
old street light changer were 
added the original 6-ft handle. 
Thus, the roller brush can be 
used to paint poles, 24 to 26 ft 
up from the ground. 

Approximately % of a man- 
hour is saved on every pole 
painted, according to Line Fore- 
man C. E. Fetter. However, the 
biggest feature is the safety angle 
is most significant because most 
of the pole can be painted from 
the ground, and therefore the 
workman is not exposed to the 
hazards of a stepladder. 

The success of the roller pole 
painting method indicates that it 
could be used to advantage on 
other overhead painting applica- 
tions. 

(More Operation on page 94) 
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FULL ELECTRICAL 
POWER 


at any engine speed! 


GLNW O-ORVVE cai NO. RE. 24309 


Gen-O-Drive Generator Overdrive 
provides full generator output, 
even at curb idle. 


KEEPS BATTERIES CHARGED! 


End battery-generator breakdowns. New improved-model GEN-O- 
DRIVE offers efficient, dependable service. Assures maximum battery 
charge at any speed, even with all accessories operating! 

Slow speed, long idling periods, sirens, warning lights . . . nothing 
can drain your battery. GEN-O-DRIVE gives top generator output. 
Prevents rundown batteries, cuts maintenance and costly replacement. 
Economical! GEN-O-DRIVE needs no periodic service. Lubricated for 


life! No battery replacement . . . extends battery life. Full guarantee. 


TWO SOURCES OF POWER 
FROM ONE GENERATOR! 


WATT POWER 

AC-DC GENERATORS 

Leman fit all F-L-M, D-R, 
Autolite systems. Provide normal DC 

and up to 1200 watts of 110-volt AC current! 


RETURN COUPON FOR FULL DETAILS 


CONSOLIDATED GENERAL PRODUCTS, INC. 
P. O. Box 7425C, Houston 8, Texas 


(0 Gen-0-Drive 


Send complete information on: 
() Watt Power Generators 


Address. 





City. 
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THE NEW 


BOLT-LOG 


LOAD BREAK SERVICE 
ENTRANCE SWITCH 


For 1200 to 4000 Amperes 
—240-480-600 Volts 


Designed for use with HIC fuses 
for service entrance applications, 
and with or without fuses, as 
isolating switches, feeder discon 
nect or protector switches where 
cool operation, rugged construc- 
tion, safety and complete relia- 
bility are required. Thoroughly 
tested for interrupting, short cir- 
cuits, and load carrying capacity. 
@ Bolted pressure contacts. 

@ Quick break mechanism. 

@ Double slotted steel plate arc 
quenchers extinguish arc rapidly, 
usually in less than 11% cycles. 

@ Replaceable arcing tips on all 
switches. Silver-tungsten tips on 
480-600 volt switches 


@ All parts made to close toler- 
ances for positive operation 


@ 14 inch depth to match stand 
ard control cabinets 


@ Silver contacts and terminals. 
@ Fusible for: Bussmann KRP 
Hi-Caps, KT X Limitrons; Chase 
Shawmut 55H Amp-Traps; G-E 
Type CLF. 


Trip-Stop Aids Coal Bunker Filling 


H. P. BROWN, Yard Foreman, 

R. L. FLEMING, Assistant, Muskingum 
River Plant, Ohio Power Co, Ohio. 
—AEP System 


A hinged trip-stop, attached to 
the coal tripper car rail between 
adjacent coal bunkers, permits 
limited travel of the coal tripper 
car between bunkers as desired. 

Formerly, if a unit was down, 
or if one bunker was to be filled 
separately, the operator had to 
follow the tripper car and reverse 
it manually. Sometimes coal 
would spill over, making it dif- 
ficult to keep accurate figures on 
bunker coal tonnage. 

The trip-stop is but a con- 
venient means to operate the 
limit switch, already installed on 
the coal tripper car. With the trip- 
stops installed, say at the end of 
the Unit 3 bunker and at the 
beginning of Unit 4 bunker, 
either Unit 3 or Unit 4 can be 


filled separately, automatically, 
and without spillover. 

If Unit 4 is down, the tripper 
is moved into the Unit 3 area, 
and the trip-stop at the end of 
Unit 3 is pinned in position. Then 
the tripper will ride back and 
forth over the Unit 3 bunker, re- 
versing itself at the hinged trip- 
stops. When the pins are out of 
the hinges the trip-stop drops out 
of the way, and the tripper car 
is free to move its entire travel 
distance over both coal bunkers 
before reversing its direction. 

Each trip-stop is made from 
two pieces of 142x1%-in. angle 
iron, welded back-to-back. A 
“vee” cut was made at the end 
of one leg on each angle and the 
other legs were bent over before 
welding to give a curved ap- 
proach for the limit switch 
actuating arm. The supporting 
strap is made from 9x4-in. flat 
steel, with sections of %-in.- 
dia tubing for the hinge. 


FREE STANDING ENCLOSURES 


| 


Available standard en 
closures start at 32” wide 
by 14” deep by 7614” 
high. Minimum enclo 
sure 30” wide 


FOR COMPLETE 
DETAILS WRITE FOR : 


BULLETIN NO. 101 


THE BARKELEW ELECTRIC MFG. CO. 


Middletown, Ohio 
Electric Switching Equipment Since 1904 


*Trade Mark 
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ASPLUNDH 
OFFERS COMPLETE 
PROTECTION 


Your Aerial Device MUST be 
properly insulated at these 
3 vital areas 


1. THE BASKET 


Asplundh provides a removable Insert Liner* 
*certified to 50,000 volts 


. THE UPPER BOOM 


The Asplundh Upper Boom is made of a 
nonconductive material. 


. THE MAST 


The Asplundh Pylon Mast Insert protects 
against an energized truck. 


If these three places are not fully insulated, then 
you do not have complete insulation. You are not 
protecting both the man in the basket and the 
man in the street. Be sure, have your safety 
director investigate how you protect the worker 
and the public with an Asplundh Aerial Lift. 
The Asplundh Aerial Device gives you complete 
insulation from ground. 


Write today for your free copy of 
our booklet on Proper Insulation 


Oni = 
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ELECTRIC | 
UTILITY 
METHODS 


Convert 200-Amp 


STORES & SHOPS Disconnects to 600 Amp 


L. F. BERNING, Division Supervising Engineer, 
R. H, STEBING, Store Man, Indiana & Michigan Electric Co, Fort Wayne, Indiana—AEP System 


Increasing the number of contact assemblies in 
200-amp 7.8 kv S&D Electric Co type ES porcelain 
disconnects is a simple and economical way to up- 
rate these low capacity switches to today’s require- 
ments. 

Higher loads on 4-kv circuits and the conversion 
of many circuits to 12-kv swelled the stock of low 
capacity switches at Indiana & Michigan Electric Co. 
A study of these surplus switches indicated that their 
construction was identical with that of 400 and 
600-amp switches in the same series, except for the 
number of contact assemblies per switch. The manu- 
facturer verified that the rating of a switch of this 
series depends wholly on the number of contact 
assemblies used. 

Thus, to convert a surplus 200-amp disconnect 
to a 400-amp unit, we merely installed two additional 
contact assemblies. To uprate the same disconnect 
switch to 600 amp, we installed for additional con- 
tact assesmblies. 

The contact assemblies can be purchased from the 
manufacturer for $1.50 each. A 200-amp discon- 
nect can be converted to 400 amp for $4.50, includ- 
ing labor. Uprating to 600 amp costs $7.50. Thus 
the savings involved in such a conversion are 
appreciable. 

Surplus 200-amp switches also can be utilized as 
substitutes for enclosed cutouts with solid blades 
(200 amp, 7.5 kv). This will eliminate a $16 outlay 
for each switch so used. 


Pole Stop Aids Storage Problem 


J. E. DUBBS, Ohio Power Co, Canton, 
Ohio—AEP System 


con bronze bolt and nut are used 
to hold the two halves together. 

The stop is positioned by 
loosening the nut, sliding the stop 
to the desired location on the 


A pole stop used by the Central rail, and retightening the nut. 


Inverted 
Railroad 


Division of Ohio Power Co is 
easily adjusted to any point along 
an inverted-rail track. Job-fabri- 
cated from %-in. flat iron, it con- 
sists of two identical opposing 
half-clamps. A 212x%-in. sili- 


Similar stops are readily fabri- 
cated from obsolete transformer 
hangers. The detail dimensions 
of the stop can be modified as 
required to meet specific pole 
storage problems. 
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Fault-Gas 


Incipierit-fault detector* on the job. Gas valved from the transformer is first moved through a mixing chamber and then the resultant 
gases are passed over the heated detector-element leg of a bridge circuit. The combustible content of the mixture changes the tempera- 
ture and resistance of the element. Special bottles on the work table, one in its shipping carton, are used when gas samples are sent 


to the factory for analyses. 


Through extensive research and field 

testing, Pennsylvania has developed a 

detector, making it possible to antici- 

+ pate failures of inert-gas-protected oil- 

filled tommmidlinmat and regulators. Detection of faults in the 
incipient stage can avert major system disturbances and 
extensive equipment damage. With the new detector, tests 
for low-energy faults can be made while the equipment is in 
service, carrying load. Since such faults usually precede com- 
plete failure by weeks or months, an outage for inspection or 
maintenance can be conveniently and economically planned. 


The sensitive, accurate new detector, 

developed for the use of the electrical 

power industry, operates on a new 

: : principle: the analysis of the compos- 

ite of combustible foreign gases mixed with the nitrogen in 

the gas space above the oil. Low-energy faults—insidious 

minute arcing or excessive local heating—cause the forma- 

tion of numerous gases from materials (oil, solid insulation 

and metals) in transformers. Hundreds of laboratory tests 

disclose that at least 16 gases, many combustible, can be 

produced from decomposition of transformer materials in 

various combinations. Some of these gases—acetylene for 

example—are so quickly absorbed by the oil that they are 

seldom, if ever, detected by analysis of the gas above the oil. 

Others will accumulate. Types and quantities are keys to 
incipient fault detection. 


Field and laboratory investigations 

confirm that a measure of the percent- 

age of significant gases—separately or 

' in combination—and the trend of 
change between periodic tests, indicate the presence and seri- 


ousness of low-energy faults. This was verified by tests on 
gas samples from over 300 transformers in service. Tests dis- 
closed, by the high percentage of combustible gas, that seven 
of these transformers, produced by several manufacturers, 
had incipient faults in advanced stages. Inspections confirmed 
the gas analyses. Incipient fault conditions found were 
corrected before total failure and serious damage occurred. 


Analyzing equipment has been devel- 
oped for routine testing by the elec- 
trical power industry. It operates on 
the principle of resistance change of a 
detector element, responding to the summation of combus- 
tible gases produced by low-energy faults. The remarkable 
accuracy and sensitivity of summation analyses, using the 
new portable incipient-fault detector, have been repeatedly 
confirmed. Comparison tests have been made with highly 
sensitive laboratory equipment, capable of identifying and 
accurately measuring the quantity of the separate gases in a 
sample. A total of the separate results has corresponded to 
the value from the summation analysis. 


Practical 
instrument 


Used as a preventive-maintenance 
tool, Pennsylvania’s incipient-fault 
detector can protect service and re- 
duce damage from failures. Portable 
equipment is available for purchase. 
Field service can be secured or gas samples can be sent to _—_ 
factory for laboratory analyses. For technical 
and cost information, write on your company 
letterhead to Service Department, Pennsylvania 
Transformer Division, McGraw-Edison Com- 
pany, Canonsburg, Pennsylvania. 


Pennsylvania Transformer Division, McGraw-Edison Company 
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SAFETY 


Telebinocular tests 

tra nee’s visual acuity, 
depth perception, 
vertical and lateral 
balance, fusion and 
color perception. 


G. A. MERRITT, Pacific Gas & Electric Co 


San Francisco, California 


Driver Training Cuts Accident Rate 


Since the inception of the 
driver training program at Pacific 
Gas & Electric Co, there has been 
a reduction of approximately 40 
percent in the frequency rate of 
the avoidable automotive acci- 
dents occurring throughout its 
system. In addition, automotive 
costs have been reduced. 

The training program, op- 
erated over the past ten years, 
involves approximately 12,000 
vehicle drivers—8,000 drivers of 
light commercial or passenger 
vehicles and 4,000 drivers 
of trucks and heavy special 
equipment—who cover about 
used for driver reaction instructor 59,000,000 miles a year. The 
sets off cartridge with ‘bang’— . . - 

major concern of this program is 


Notes speed. Driver ‘panic’ stops fecti anid . 
Second cartridge fires with touch of effecting a reduction in automo- 





Dual yellow stain ejection cartridge 


brake pedal. Distance between road tive accidents. A secondary goal 
stains is reaction distance; between is the reduction of automotive 
front bumper and second stain brak- maintenance and operating costs. 
ing distance. To pass basic test PG&E believes that safe opera- 
trainee must ‘obtain’ reaction dis- tion of automotive equipment is 
tance below established safe value synonymous with efficient and 


economical operation. 

The driver instructors carry- 
ing out the program are all for- 
mer truck and equipment opera- 
tors, who have been given special 
instruction in the art of training. 
The training provided by these 
instructors covers all types of 
mobile equipment necessary to 
the operation of the company— 
from passenger cars to the 
heaviest construction equipment. 
Physical demonstrations of the 














proper methods of handling the 
equipment are the heart of the 
training plan. In many instances, 
the instructors point out the 
mechanical damage which can re- 
sult from mishandling particular 
equipment. For instance: 

e “Blown” hydraulic seals on 
backhoes, caused by abrupt 
opening of control valves. 

e “Burned-out” clutches caused 
by “slipping” the steering clutches 
on bulldozers. 

e Damage resulting from using 
the outriggers of a hole digger as 
a “lift.” 

After the basic testing of the 
drivers, as noted in the adjacent 
box, a vision retesting program 
was started, with plans to con- 
duct such retests on a four-year 
basis. Although during the last 
three years of the program’s op- 
eration a large percentage of the 
instructors’ time was allotted to 
such retesting, and to the basic 
testing of new employees, they 
were able to direct more of their 
efforts toward training in the op- 
eration of special equipment than 
in previous years. However, in 
order to expedite the training 
phase of the program, arrange- 
ments were made to have other 
personnel of the company, such 
as Transportation Dept employ- 
ees and experienced drivers and 
equipment operators, supply the 
inexperienced employees with the 
rudiments of operating cars and 
trucks. The “finishing” is then 
given by the regular instructors. 
(Continued on next page) 


IN CASE OF 

EMERGENCY USE | | 
BARTLETT NO. 1 BC | | 
WIRE CUTTER | 


The Emergency 
Wire Cutter is readily 
used to cut 110 and 
220 RC wire and easily | 
operated from the 
ground without use of | 
a ladder. It can also 
be used safely for cut- | 
ting hot 4800 volt pri- 
mary and service wire 
when hanging down 
close to the ground. It 
has many other uses, 
thus it becomes the 
Safest — Fastest — 
Easiest tool of its kind 
to operate. This tool 
is one of the most nec- 
essary for trouble- 
shooting. The lam- 
inated sitka spruce 
pole which is furnished 
in two 6-ft. lengths 
can be used either as 
a six foot pole or eas- 
ily joined together 
with our P156 Sleeve 
to make a twelve foot 
pole. (Wt. complete, 
8 lbs., 5 oz.) Send for 
illustrated Folder and 
Catalog No. 40. 


Bartlett 


Manufacturing Co. 
3048 E. Grand Bivd., 


Basic Driver Test 


@ Visual test with telebinoculars. 
Visual acuity of 20/40 with both eyes | 
| as required to pass the test. Possible 
| disqualification of the driver if cor- 
| rection cannot be obtained. 

@ Check for tunnel vision—that is, 
determine that the trainee has vision at 
least 70 deg to each side. 

@ Establish limits of trainee’s vision, 
and explain to him these limitations, 
as they apply to driving. 

@ Road test in traffic. The test course 
presents normal driving conditions. 

@ Brake reaction test at 30 mph. A 
brake detonator gun is used. 


GRAYBAR QUALITY TAPE 


..-Preferred and used because 
it meets TOUGHEST SPECS 


Graybar Tape is manufactured 
under rigid quality controls to 
give maximum adhesion, long 
life, a no-ravel edge, superior ten- 
sile strength, lasting tack. Avail- 
able nationally, and always fresh, 
Graybar tape is used and pre- 
ferred by hundreds of utilities. 
On your next purchase order — 
and always — specify the best: 
Graybar Tape! 


Truck & Equipment 
Operators Test* 


@ All elements described above. 
@ Written test based on California 
Vehicle Code for chauffeur’s licensing. 
@ Road test with the equipment 
normaly driven—similar to state test. 
@ Special equipment tests (truck 
winches, multispeed transmissions, etc.). 
* Upon successful completion of the 
above test a company Driver Permit, 
| required for all heavy equipment op- 
| erators, is issued. 


At the inception of the train- 
ing program, it was thought that, 


Detroit 2, Mich. 
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greater 


STRENGTH 
FLEXIBILITY 


ABRASION RESISTANCE 


the 
RED 
CENTER 


linesmen’s 
safety 


a product 


"ATLAS © 


SAFETY EQUIPMENT CO., INC. 


173-179 North 10th Street » Brooklyn 11, N.Y. 
° 


for complete catalog on linemen safety 
belts, straps and harnesses write today. 
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because most of the drivers had 
had considerable experience in 
driving passenger cars and trucks, 
they would be qualified to handle 
the special automotive equipment 
with little or no instruction. It 
was found, however, that because 
of many types of equipment used, 
and the wide variation in the 
methods of operation, many em- 
ployees needed intensive special 
instruction before they were able 
to operate the equipment prop- 
erly and safely. Consequently, 
during the past few years con- 
siderable stress has been placed 
on the special equipment training. 
The various phases of the heavy 
equipment tests are summarized 
in the block above. Upon suc- 
cessful completion of these tests, 
a company Driver Permit, re- 
quired for all heavy equipment 
operators, is issued. 

An important facet of the 
training program is the instruc- 
tion provided foremen and direct 
supervisors of the operators in 
the proper methods of handling 
the special equipment. Although 
not actually performing the op- 
erations, a foreman having a 
better understanding of the 


(Continued on page 100) 
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ELECTRIC COMPANY, INC: 
420 Lexington Ave., New York 17, N. Y. 
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CEDAR 
POLES 


FIR 
CROSS 
ARMS 


Pentachlorophenal Treated — 
protected against decay, mois- 
ture and insect damage, and 
will give long service life. 
Thoroughly tested and ap- 
proved by leading public utili- 
ties as standard construction. 


* Two strategically located yards 
MINNEAPOLIS, FINDLAY, 
MINNESOTA OHIO 


R.G. HALEY & CO. 
Spitzer Building 
Toledo 4, Ohio 
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POTENTIAL 


DETECTOR 
600-50,000 Volts A.C.-D.C. 
1 Ma. Maximum 


U.S. & Foreign 
Patents pending 


Model C-50250 ‘’Potential Detector’ 
provides instant indication from 600- 
50,000 volts A.C.-D.C. with equal 
sensitivity at a maximum drain of one 
milliampere. 

The ‘Potential Detector’ features 
dual indicators with self contained 
checking facilities and has a large rain 
or shine safety factor. 

In use extensively for the past five 
years by a large eastern utility com- 
pany. 

For complete information write: 
COMMERCIAL ELECTRONIC CO. 
227 FULTON ST. 

NEW YORK 7, N. Y. 


Driver Training 


(Continued from p 99) 


| equipment’s limitations, is less 


likely to require unreasonable or 
unsafe operations in an attempt 
to increase production. 

This training also qualifies the 
foremen and supervisors to de- 
termine by observation whether 
the operators are handling the 
equipment properly. Instances 


| Of serious and expensive damage 


to equipment because the super- 
visor did not recognize an unsafe 
method of operation have been 
practically eliminated. 

All training and testing is 
carried out with safety as its pur- 
pose, with particular emphasis on 
developing in the driver attitude 
of concern for safety. Every ef- 
fort is made to make the program 
personal to each driver, both in 
the training and testing phases. 

All accidents reports are classi- 
fied as “Avoidable” or “Not 
Avoidable”. Classifications are 
established according to National 
Safety Council Rules. Avoidable 
accidents are further classified as 
to basic causes—primary and 
secondary. Fifteen basic causes 
are used. An IBM card is 
punched for every accident re- 
port. Basic causes and conditions 
involved are indicated by code. 
Periodic IBM tabulations are 
made for use in determining the 
incidence of accidents by drivers, 
conditions, and causes. Testing 
and training are directed toward 
correcting basic causes of the 
“Avoidable” accidents. 

Over the past ten years basic 
driving tests have been given to 
approximately 12,000 employees 
by the staff of four instructors. 
In addition, approximately 7,500 
vision retests have been given. 
More than 4,000 heavy equip- 
ment tests have been given. 

Although the reduction in acci- 
dent frequency rate is not as 
great as PG&E would like it to 
be, the 40 percent achieved re- 
duction is the more significant 
when it is considered that during 
the past ten years the number of 
registered vehicles (driver ex- 
posure factor) in California has 
increased by 62.4 percent. 
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New air power 
jimprovements mechanize 
trimming economically 


Great new advances in air 
powered Limb-Loppers and 
reciprocating saws are 
saving thousands of dollars 
in line clearance and tree 
trimming. 30-50% cost savings 
— easy field replacement of 
all parts— longer service 
life. Put trimming jobs on 
a truly modern, fast, 
mechanized basis! 


Write for new Catalog 1-57 


RS UL NY ee 


ie TE CO 
Ore Sue 


Pioneer and World Leader in Air Powered 
Trimming and Pruning Equipment 
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To the man on the route slip... 


e-- the u save 


—Is ifMweorth it? 


Stacks of dog-eared copies 
piling up on your desk... 


The risk of missing some- 
thing you should know about 
today... 


Your name, residence address, title, 
and company on a post card will 
bring 52 weekly issues of Electrical 
World directly to your home. You 
can pay the $6 later. Address: 
Electrical World, Dept. H-2, 330 W. 
42 St., New York 36, N. Y. 


Whether as W, 
Line oe a 


a complete 

Line Gody 

check 1—~ your 
regucrements 


UTILITY TOOL “4 
& BODY CO. ‘ 


CLINTONVILLE, WISCONSIN *-& 240 
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VINYL ELECTRICAL TAPE! 






te 7 


Tape is broken out of ice... 
still at 14 below... 


a ll 





A roll of Slipknot CW is frozen solid in a block 
of ice at 14° F below zero. 









and in this frigid atmosphere remains com- 
pletely flexible — strips perfectly from roll — 
even with ice still imbedded in the core. 





j 
At 14°F below zero, this remarkable viny! Tort 
® Strips easily from the roll... 
® Remains completely flexible... 
® Sticks down instantly — molds perfectly — 
TPM lta ll Titi ba) 


Try it in your home freezer 
— write for a sample roll 
on your letterhead today! 


3 





oe 
Sas A 


35 seconds later perfectly fol al Cel ganlial-mmy) itor: 
ee is made. Temperature . . . still 14° below! 
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MANUFACTURERS LITERATURE 


To request literature, use code numbers indicated 


| for each item when filling in Reader Service Card 


DISTRIBUTION 


SERVICE EQUIPMENT .. . both 
fusible and circuit breaker devices 
indexed into eight groups. Indus- 
trial and general duty safety 
-eSWitches; distribution panels 30 to 
1,200 amp and 30 to 600 amp, 
respectively; circuit breaker enclo- 
sures; wiring troughs; and service 
equipment, to 200 amp. Wads- 
worth Guide for 1961. Wadsworth 
Electric Mfg Co, Inc, Dept G-60, 
Covington, Ky. (156) 


CONDUIT . . . OCT-O-DUCT, 
for permanent underground duct 
systems. Finely ground, inert min- 
eral materials bonded with cement, 
extruded under high pressure in 
special equipment. Dip coating 
with water-proofing acrylic insures 
maximum strength. Encased and 
unencased installations. For power, 
street lighting and other circuits. 
Bulletin 57-B, 12 pages. Soapstone 
Duct Co, 3985 Reach St, Oakland 
8, Calif. (157) 


STRING FLASHOVER .. . values 
for all EEI-NEMA and fog type 
suspension insulators in strings of 
2 to 25 units determined by slide 
rule chart. Insulators identified by 
type, size, and spacing as well as 
catalog number. Slide rule built 
into chart. Lapp Insulator Co, Inc, 
Le Roy, N. Y. (158) 


SERVICE ENTRANCE EQUIP- 
MENT .. . fuse panels, general 
purpose _ switches, industrial 
switches, safety switches and dou- 
ble-throw switches. Installation and 
application data with illustrations of 
each model. Special engineering 
data give allowable current-carrying 
capacities of insulated copper con- 
ductors in amps, number of con- 
ductors in conduit or tubing, and 
load and circuit information for 
residential systems. Product Guide, 
20 pages. Clark Controller Co, 
1146 E 1S! St. Cleveland 10, 
Ohio. (159) 
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RECLOSERS ... Types RE and 
WE oil circuit reclosers for high- 
speed interruption for conductor 
burndown protection; automatic 
reclosing to eliminate outages; and 
dual time-current characteristics 
for coordination with other pro- 
tective devices. Draw closing and 
opening energy from high-voltage 
source lines or a dc source. Con- 
trol energy drawn from battery 
charged from bushing current 
transformer located within the re- 
closer. Booklet CRIWE, 14 pages. 
Accessories, Booklet CRICE, 12 
pages. Line Material Industries, 
Milwaukee 1, Wis. (160) 


INSTRUMENTS 


RECORDERS & INDICATORS 
. « » ElectroniK—new modular de- 
sign features. Quick-changing 2 to 
24 point ElectroniK Universal 
Multipoint recorder and other strip 
and circular chart recorders and 
precision indicators. Sections for 
each type. Illustrated with photos 
and diagrams. Catalog C 15-la, 
48 pages. Minneapolis-Honeywell 
Regulator Co, Wayne & Windrim 
Aves, Philadelphia 44, Pa. (161) 


THERMOCOUPLE SELECTOR 
SWITCHES ... rotary switch with 
6, 12, or 24-point capacity; key 
switches for up to 144 points, and 
push-button models for up to 72- 
point operation. Drawings and 
photos. Catalog, Section 24-2, four 
pages. Thermo Electric Co, Inc, 
Saddle Brook, N. J. (162) 


TEMPERATURE CONTROL ... 
Model LD-1S, combination instru- 
ment consisting of a differential 
expansion-type temperature control 
and a bi-metallic-type dial ther- 
mometer. For electric operation, 
includes snap-action Micro switch. 
Bulletin 109, two pages. Burling 
Instrument Co, 16 River Rd, Chat- 
ham, N. J. (163) 


LIGHTING 


LUMINAIRES .. . for street and 
highway lighting. BEI-NEMA 
standards for voltage classification, 
July 1960. EEI Pub No. TDJ-133; 
NEMA Pub No. SH3-1960, four 
pages. Edison Electric Institute, 
750 Third Ave, NYC 17 or Na- 
tional Electrical Manufacturers As- 
sociation, 155 E 44 St, NYC 17. 

(164) 


LIGHTING STANDARDS ... 
for street, highway and area light- 
ing. Seamless round tapered alu- 
minum; another catalog on octag- 
onal tapered standards, steel and 
aluminum. New designs in both 
street and area lighting standard 
equipment, a good variety of arms. 
Seamless Round Tapered Alu- 
minum Lighting Standards eatalog, 
24 pages. Octagonal Lighting 
Standards, 42 pages. Kerrigan Iron 
Works Co, Eleventh & Herman St, 
Nashville 2, Tenn. (165) 


LIGHT-SENSITIVE SWITCH .. . 
the Precision Photoelectric Con- 
trol, which turns artificial light on 
when natural light level falls be- 
low a predetermined point, and 
off when required. Reduces sys- 
tem and maintenance costs. De- 
signed to EEI-NEMA standards. 
Spec Sheet 464, 20 pages. Precision 
Multiple Controls, Inc, Ridgewood, 
N. J. (166) 


MOTORS & CONTROLS 


EPOXY-INSULATED MOTORS 
- « - up to 500 hp, class B, 60C 
rise, random wound to 600 v, form 
wound to 4,160 v. Cutaways and 
detailed illustrations of parts show 
how insulation fills slots and pene- 
trates coils. Bulletin PB6000-12, 
four pages. Elliott Co, Jeannette, 
Pa. (167) 


(More Literature on page 103) 
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—the most satisfactory 
pulling line 
available today! | 


* GREAT STRENGTH 
(9,600 Ibs. tensile for ¥,” diam.) 


* LIGHT WEIGHT 
(11.7 Ibs. per 100 ft., +,” diam.) 
* HANDLES AND 
SPLICES LIKE MANILA 


in any climate or weather. 


* WATERPROOF, 


(even salt water) can’t mildew; 
excellent dielectric properties. 


PENGO-Prope is a synthetic rope of 
special construction for pulling line use. 
Although PENGO has other synthetic 
and manila pulling lines, we believe 
PENGO-Prope far surpasses these ropes 
in cost-saving performance. 


LINE 
STRINGING 
SWIVELS 


Special models of the well-known 
MILLER swivels redesigned specifi- 
cally for tension line stringing use. 


The result is a reliable, heavy duty 
swivel of proper dimensions to 
pass through stringing sheaves 
and bullwheel grooves easily, 
without damage. 


Dept. 124 


FY) ENGINEERING CO., IN 
—=8== Santa Clara, California 
Phone: AXminster 6-7712 
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More Literature 


(Continued from page 102) 


MOTOR CONTROL CENTER... 
forty new features emphasizing 
protection of personnel and equip- 
ment; installation facility; overall 
adaptability; and ease of mainte- 
nance. Bulletin GED-4152, four 
pages. General Electric Co, Sche- 
nectady 5, N. Y. (168) 


PUMP MOTORS ... collection of 
technical articles: one dealing with 
turbine ._pump motor lubricants; 
uses of stacked bearings and 
spherical rolling bearings (for 
greater thrust loads than 15,000 
lb); pump motor protection; pump- 
ing stations and sound control; 
helpful steps in submersible in- 
stallations. Booklet, 32 pages. US 
Electrical Motors Inc, Box 2058, 
Terminal Annex, Los Angeles 54, 
Calif. (169) 


SQUIRREL CAGE MOTORS... 
induction, on basic dripproof de- 
signs, 1 to 150 hp. Applications, 
performance characteristics, me- 
chanical design and other details. 
Bulletin, 12 pages. Century Elec- 
tric Co, 18th & Pine Sts, St Louis 
3, Mo. (170) 


CONTROL UNITS .. . Bulletin 
100-HO and 100-H push button 
stations and control units, heavy 
duty: Type HO, oiltight, one-hole 
(panel) or base-mounted; Type H, 
NEMA 1, general purpose, one- 
hole (panel) mounted; and Type 
H, NEMA 1, general purpose, 
base-mounted. Selection chart for 
combinations of seven colors for 
color coding buttons and ferrules. 
Pub No. PL 100-1-960, eight pages. 
Clark Controller Co, 1146 E 152 
St, Cleveland 10, Ohio. (171) 


POWER PLANTS 


TUBING . . . for corrosion re- 
sistance or elevated temperature 
and/or pressure service. Chemical 
analyses of standard carbon, alloy 
and stainless tubing steels used. 
Listing of ASTM tubing and pipe 
specifications. Bulletin T-456, four 
pages and fold-in. Babcock & Wil- 
cox Co, Tubular Products Div’s 
general sales offices, Beaver Falls, 
Pa. (172) 


(More Literature on page 104) 
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for LINEMEN 
and ELECTRICIANS 


The Original Klein Side Cutting 
Plier—Also available in NE (Stream- 
lined) type. Cat. No. 201 


High Leverage Plier—Extra high 
leverage permits cutting extremely tough 
wire. Also available in the standard type 
as shown above. Cat. No. 213-9NE 


High Leverage Oblique Cutting 
Plier—A recently introduced plier de- 
signed to cut toughest wire. Cat. No. 
228-8 


Electrician Conduit Plier—Reams in- 
side and outside of conduit, tightens lock 
nuts in outlet boxes. Cat. No. 333-8 


“Since 1857” the name Klein has stood 
for the finest in tools and equipment for 
linemen and electricians. It is the un- 
compromising high quality back of the 
name Klein that has won Klein Pliers 
their place in the hands of men who 
know good tools. Klein Pliers are now 
available in a wider variety of styles and 
sizes than ever before. Be sure the pliers 
you need carry the Klein trade-mark. 


Klein Catalog Free—This 
new Klein catalog giving 
complete information on Klein 
tools and equipment for line- 
men and electricians will be 
sent on request. Write for 
your copy. 

Ask Your Supplier— Foreign Distributor: 

International Standard Electric Corp., N.Y. 
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vy) 30): 
THE ALL-NEW LO-DI 


HOOK OPERATED DISCONNECTING SWITCH 
FOR DISTRIBUTION CIRCUITS 


SINGLE CROSSARM 
UNDERHUNG MOUNTING 


DOUBLE CROSSARM 
UNDERHUNG MOUNTING 


At last—a hook operated disconnecting switch designed for 
easy installation and economical operation, but sacrificing none 
of the quality features expected in Memco switchgear. 


© 7.2 to 23 KV — 400 and 600 AMP 
Designed for tomorrow's systems — priced for today’s market 
Silver to copper contacts 
Copper channel biade insures rigidity and positive blade alignment 
when closing switch 
High strength blade guides with hooks for operation by portable load break tools 
Rigid galvanized steel channel base suitable for single or double crossarm 
mounting; or station type mounting on steel or wood structures 
N.E.M.A. standard two-hole terminal pad 
20,000 ampere momentary rating 
Use 2s an ordinary disconnect or as an economical load switching device 


Write for descriptive literature. 
Another Quality Product of 


MEQ): MEMCO ENGINEERING & MANUFACTURING CO., INC 
ae 


Commack, L. I., N. Y. 
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CALL COLLECT 


~ CHARLES MACHINE WORKS, INC. 


More Literature 


(Continued from page 103 


DUST CONTROL .. . four main 
types of dust control products: dry 
centrifugals, wet collectors, fabric 
collectors and electrostatic precipi- 
tators, with descriptions and illus- 
trations of 13 products in these 
categories. Individual product 
bulletins for each piece of equip- 
ment are available. Bulletin No. 
271, 12 pages. American Air Filter 
Co, Inc, 215 Central Ave, Louis- 
ville 8, Ky. (173) 


FLUID METERS .. . electric and 
pneumatic systems for compensa- 
ting fluid flow for variations in 
pressure and temperature. Bulletin 
21, two pages. Bailey Meter Co, 
Cleveland 10, Ohio. (174) 


TRANSFORMERS 


PAD-MOUNTED DISTRIBU- 
TION TRANSFORMER .. . 
single-phase, 15 through 167 kva, 
the Saf-TT-Front Terra-Tran with 
completely dead front. Full capac- 
ity loop feed and load-break switch- 
ing for delta and wye systems, 
single or 3-phase. Interchangeable 
loadbreak switch compartment can 
be drained and removed from basic 
unit and larger or smaller Terra- 
Tran placed on pad. Delta-con- 
nected systems use lead covered 
cable, selective loop operation. 
Terminal bushings are available for 
non-lead concentric cable. Folder, 
six pages. RT&E Corp, 1900 E 
North St, Waukesha, Wis. (175) 


LOAD TAP CHANGERS ... 
bushing-mounted, for power trans- 
formers 120 kva and above. Prod- 
uct featurers and applications de- 
scribed. Electrical diagrams, photo- 
graphs, technical data on construc- 
tion and operation. Bulletin GEA- 
7133, four pages. General Elec- 
tric Co, Schenectady 5, N. Y. (176) 


TRANSFORMERS .. . ventilated 
dry type, Class B, single-phase, in 
single-phase voltage groups of 600 v 
and below, 601 v through 5,000 v; 
and 5,001 v through 15,000 v. Kva 
ratings range from 3 through 500. 
Three-phase units are offered in 
the same voltage groups but with 
kva ratings of 3 through 2,000 
Higher kva ratings available. Bul- 
letin 160, eight pages. Niagara 


637 BIRCH ST. * CALL COLLECT, FE 6-4404 ¢* PERRY, OKLA. 


Transformer Corp, Box 23, Buf- 
falo 25, N. Y. (177) 
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READERS SERVICE 


For more information 

on anything in this EUM Report, 
simply fill out and mail 

this card > 


FOR MORE INFORMATION ON... 
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TO INSURE RESPONSE 


Have you reserved your “‘Methods” reprints? 

lf you are not already an Electrical World subscriber, but 
would like to get the ‘Electric Utility Methods’’ Reports, 
just fill out the return card on the opposite side of this page 
and we'll reserve them for you. All 6 reprints for only 
$1.00! 


ELECTRICAL WORLD 
330 West 42nd Street 


Reader Service Department 
New York 36, N. Y. 
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———) ATTENTION 


ENGINEERS AND 
SUPERVISORS 


with responsibilities 
in Construction, 
Operation, Maintenance, 
Safety or Stores 


YOU NOW HAVE A CHOICE 


Postage Stamp 
Necessary 
If Mailed in the 


P. L. & R.) New York, N. Y. 


Be sure of getting your personal copies of Elec- 
trical World’s new ‘Electric Utility Methods’’ 
Reports—written exclusively for your job needs! 
It’s easier now than ever before . . . 


2 ECONOMICAL WAYS TO GET 
THE “METHODS” REPORTS 


(Ser. 


ELECTRICAL WORLD 
330 West 42nd Street 


Reader Service Department 
New York 36, N. Y. 


First Class Permit No. 64, 


1— Reserve your ‘‘Methods’’ Report reprints, 
and they'll be mailed to you-6 times each year 
as soon as they’re off the press. All 6 for only $1. 
2—Subscribe to Electrical World for one year at 
$6, and get the ‘‘Methods’’ features every week 
for 52 weeks, including the 6 big wrap-up issues 
like this one! 
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(0 Business 


WHICH IS RIGHT FOR YOU? 


lf your main responsibilities are in construction, 
operation, maintenance, safety, or stores, the 
6 ‘‘Methods” reprints will provide a wealth of 
job-tested help in return for a very minor invest- 
ment or... 


( Bill company 


| need this “Methods” feature every 
[) Payment enclosed 


week, plus everything else in Electrical 


lf these areas are only part of broader responsi- 
bilities, then you'll get the most from the weekly 
“Methods” features, plus the 6 ‘‘Methods”’ 
Reports like this one, plus the whole, detailed 
industry picture brought to you weekly through 
the pages of Electrical World! 


World. Please enter my subscription for 
1 year at six dollars, to start immediately! 
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Fill out 
and return 
card today 


and stores. I'll get top value from the 6 
a a ene entetens enced biniesubinanobresiaapinaoalbeinadditanieonhibaedbdes 


“Electric Utility Methods” Reports reprints 


struction, operation, maintenance, safety 
for just $1.00! 


[_] My job is heavily concentrated in con- 


You're right, Electrical World!... 
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WORKING 
RANGE yi 


Holan’s Unlimited* Action 
HD-50 Elbow 


Holan’s unlimited* action Elbow will go straight 
up...or straight out...or 13 feet below street 
level. It has 70% more working range than 


limited action aerial arms...and will put your 
linemen in a greater variety of working positions 
than any other aerial arm on the market today. 


But it requires “beefed-up” chassis reinforce- 
ment and special supporting jacks to offset the 
tremendous loads. Features like these increase the 
original cost... but less truck maneuvering saves 
time and dollars in the long run...and more 
than justifies the additional cost of the full-action 
Holan Elbow. 


Safety demands rigidity ... precise control of 
the upper arm...and fiberglass buckets certified 
tested at 50,000 volts (A.C.). The upper arm of 
the Holan Elbow will withstand a one-minute, 
200,000-volt (A.C.) dry bucket-to-ground test. 

If you require less than full action, see our 
medium duty or light duty limited action Elbows 
and our new 65-foot model. And for the very 


latest in Holan aerial equipment, be sure to ask 
about the new Holan “Squirt Boom.” 


ee : Die rated i 
970° UPPER ARM AND Parked at the curb, a limited action, two-man bucket aerial arm could 
not possibly get in this working position. An unlimited* action Elbow 
o goes under the low-hanging communication. cables, then up the prop 
120 LOWER ARM TRAVEL erty side of the pole without moving the truck 


Holan Corporation, 4100 West 150th Street, Cleveland 35, Ohio 
Plants in: Cleveland, Ohio; Griffin, Georgia; Phoenix, Arizona 


Subsidiary of THE OHIO BRASS COMPANY 
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News of Manufacturers 


GE Puts Highest Voltage on Project EHV 


North section of Pittsfield facilities is energized for tests tensive use of extra-high-voltage 
at 720 kv; South section to follow about mid-1961 


The North section of Project 
EHV, General Electric Co’s 4.3- 
mile outdoor  extra-high-voltage 
transmission research laboratory 
near Pittsfield, Mass., was energized 
Dec. 8 at 720 kv, the highest volt- 
age in the world. The project, which 
has been in design and construction 
for the past 2% years, now enters 
the test phase and will operate for 
the next few years at 460 to 750 kv. 
South section of the project will be 
put in operation in mid-1961. 

This project is intended to assist 
electric utilities in solving problems 
encountered in planning EHV lines 
to supply the country’s demands for 
increased electric power at economi- 
cal prices. Its objective is to de- 
velop information on the behavior 
and requirements of structures, con- 
ductors and apparatus operating in 
the extra-high-voltage range up to 
750 kv. 

H. J. Cadwell, president of West- 
ern Massachusetts Electric Co, to 
which system Project EHV is con- 
nected, closed the switch energizing 
the line at 300 kv. 

This was increased continuously 
through 345 kv, 460, and up to 
720 kv. This voltage is higher than 
any in use today either in Russia 
or elsewhere. The highest operating 
transmission voltage in the Soviet 
Union is 500 kv. An 0.6-mile ex- 
perimental line near Leningrad is 
reported to be testing at 600 kv. 

Commenting on the significance 
of extra high voltage today to utility 
systems Cadwell said: “Here in New 
England we have long recognized 
that our struggle to keep ourselves 
economically competitive with the 
rest of the nation is bound up with 
the harsh realities of our fuel situa- 
tion. . . . Our basic needs must be 
met by fossil and nuclear-fucled 
plants. These plants cannot be in- 
terconnected with each other. nor 
with our load centers, nor intercon- 
nected with other power systems as 
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far away as Pennsylvania’s coal 
fields by mere transmission shoe- 
strings,” he said. “That’s why it 
gives me deep pleasure to see Proj- 
ect EHV energized today. . . .” 
Speaking at a dinner that pre- 
ceded the energizing of the test 
facility, Louis H. Roddis, president 
of Pennsylvania Electric Co, called 
on the utility industry to make more 


interconnections. 

“We believe,” he said, “that the 
ability to transmit large blocks of 
power greater distances — even 
across the country by displacement 
—offers possibilities of important 
economic benefits for our customers, 
and that investor-owned companies 
should take the lead in creating a 
cross-continent grid.” 

Twelve companies, in addition to 
GE’s 15 product departments, are 
contributing to the $7.5-million 


NORTH SECTION of General Electric’s Project EHV begins tests at world’s high- 


est voltage. 


1960 


Substation with 650-kv power transformer appears in foreground 
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transmission research project which 
is being coordinated by GE’s Power 
Transformer Department. An Ad- 
visory Council—executives and en- 
gineers from 15 US and Canadian 
utilities—and a Consulting Engi- 
neers Committee from 14 US con- 
sulting firms are lending assistance 
to Project EHV. 

New techniques at the project 
were predetermined by extensive an- 
alytical studies, computer and model 
investigations, and laboratory work. 
These techniques will now be veri- 
fied by actual field operations. It is 
more economical to use an experi- 
mental line to learn whether the 
technology needs correction than to 
use a utility’s system. 

On the experimental line 267 
measurements of 47 types are being 
taken—133 electrical of 13 types, 
71 mechanical of 11 types, and 63 
meteorological of 23 types. Being 
measured are radio and television 
influence, voltage surges and cur- 
rent, axial tension, maximum angle 
of swing, amplitude and frequency 
of aeolian vibrations, temperature, 
wind velocity and direction, light- 
ning and corona loss. 

Instruments will feed information 


to a Type 310 data-acquisition com- 
puter, which will gather and record 
it at 20-min intervals in fair weather 
and every 2 min in foul weather. 
This will average out as ten readings 
per hr, 24 hr a day, seven days per 
week for a total of more than 10 mil- 
lion annual readings. At the proj- 
ect’s terminal building the data will 
be recorded on paper tape, converted 
to magnetic tape, and processed in 
a 705 computer to provide technical 
information as required for analysis. 

The project draws power from a 
nearby Western Massachusetts Elec- 
tric Co 115-kv line. Disconnect 
switches can isolate the station. 
Coupling capacitors provide poten- 
tial for relaying and metering the 
voltage to a 40,000-kva regulating 
transformer which covers in 72 steps 
the entire voltage range under study. 


Highest Voltage Transformer 


Connection is made to the world’s 
highest-voltage power transformer, 
rated 650 kv, 1,925-kv BIL. The 
voltage is brought out through top 
bushings rated 2,050-kv BIL. 

Conductors will be tested at 460 
kv with spacings of 20, 30, and 38 
ft, and at 750 kv with spacings of 


45 and 50 ft. Single 2.32-in., 2,995- 
MCM conductors, as well as bun- 
dles of two 1.465-in., 1,431-MCM 
and three 1.196-in., 954-MCM 
conductors, will be tested at 460 kv, 
bundles of three 1.454-in. or four 
1.196-in. conductors, at 750 kv. 

Two strings of 26 to 40 insula- 
tors, 20 to 30 ft long, support each 
conductor phase at the transmission 
towers. The insulators can with- 
stand a strain up to 36,000 Ib. The 
three portal towers are the largest of 
their type. Tower No. 2, weighing 
134 tons, is 128 ft high and 182 ft 
wide. Towers No. | and 3 resemble 
it, and all three rest on sand which 
was firmed by use of explosives. 

In stringing the conductors some 
1,469 ft from Tower No. | to No. 2 
and 1,531 ft from Tower No. 2 
to No. 3, proper wire sag was main- 
tained, wire tension kept nearly con- 
stant, and the conductors safe- 
guarded from touching the ground. 
Thus corona loss due to frayed sur- 
faces was obviated. 

The 3.9-mile south section will 
be completed in mid-1961, and in 
late 1963 the Project EHV link will 
begin to operate as an integral part 
of Western Massachusetts’s system. 


Industry Organizations Affiliated With Project EHV 


Contributing Companies 


Aluminum Co of America—Line conductors, spacers and hard- 
ware; station structures and buses; 
one aluminum tower, lightning rods 

—Guyed aluminum tower 


Aluminium Ltd and 
Michael Flynn Mfg Co 


American Bridge Div of—Design of three portal towers 


US Steel Co 
Anchor Metals, Inc 
Brewer-Titchener Corp 


Advisory Council—utility Executives 


—One steel tower 
—Corona shields and hardware 


Commonwealth Associates—Design of two steel towers 
Petersen Engineering Co—Tension-stringing equipment 
Prestressed Concrete Inst—Prestressed concrete tower 
Rilco Laminated Products—Laminated wood tower 


and Weyerhaeuser Co 


neering Corp 


Electric Co 


Western Massachusetts 


Stone & Webster Engi- —R/W acquisition, line design and 


erection 
—Electric power, system design and 
operation 


Consulting Engineers Committee 


— 


. Archambault—Hydroelectric Com of Quebec 

. F. Bovier—Pennsylvania Electric Co 

. M. Ellis—int’l Power and Engineering Consultants Ltd 
. R. Gaty (chairman)—Philadelphia Electric Co 

. E. Hapgood—Tennessee Valley Authority 

. R. Johnson—Pacific Gas & Electric Co 

. L. Kanouse—Los Angeles Dept of Water & Power 

. F. Lischer—Commonwealth Edison Co 

. R. Moore—Detroit Edison Co 

. S. Price—American Electric Power Service Corp 

. M. Robertson—Public Service Co of Colorado 

. A. Rothfus—Ohio Edison Co 

. Starr—Bonneville Power Administration 

. Vivian—Southern California Edison Co 
Waghorne—Hydroelectric Power Com of Ontario 


. E. Barkle—Bechtel Corp 
. L. Bellaschi 
. E. Charleton—Southern Services 
O'R. Coleman—Stone & Webster Engineering Corp 
H. Foote—Commonwealth Associates 
C. Hitt—Jackson & Moreland 
P. Kesler—Black & Veatch 
L. Kimball—Gibbs & Hill 
O. Millard—Pioneer Service & Engineering Co 
E. Moran—Charles T. Main 
G. Morell—Sargent & Lundy 
. H. Phillips—Gilbert Associates 
. B. Scheer—Kaiser Engineers 
B. Smith—Ebasco Services 
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News About People 


Union Electric Names VP-Operations 


Union Electric Co has named Gerald V. Williamson vice president-opera- 
tions executive. Williamson, who has been with the company since 1922, 
was formerly vice president, production and distribution. 

A mechanical engineering graduate of Washington University, Williamson 
served as assistant to the chief engineer of power plants, superintendent of 
steam engineering, and in 1952 was made superintendent of power produc- 
tion. In 1954 he was promoted to vice president in charge of power 
production. 


GERALD V. WILLIAMSON > 


Cowart Elected Vice President of Atlantic City Electric 


William S$. Cowart Jr has been elected vice president of Atlantic City 
Electric Co. He has been engaged in marketing and engineering studies since 
joining the utility Sept. 1. 

Holder of a BS in electrical engineering and a Masters degree in physics 
from Ohio State University, Cowart discovered a new isotope—Selenium 73 
—while at Ohio State. 

He entered the Air Force in 1941 and was director of operations of the 
first thermo-nuclear device test and director of operations of the first H-bomb 
test. Since 1958, he has been a director of National Aviation Facilities 
Experimental Center. 


q WILLIAM S. COWART JR 


Stephen D. Bechtel Jr has been elected president of Bechtel Corp, inter- 
national engineers and constructors with headquarters in San Francisco. He 
succeeds his father, S$. D. Bechtel, who will continue as chairman of the board. 

The new president began at Bechtel as a student engineer and started full- 
time employment in 1948 as a field engineer. He held various posts before 
taking over management of pipeline operations in the United States and 
Canada in 1952 as a vice president. 

In 1955 he was elected a senior vice president and director of Bechtel. 
Shortly afterward he assumed the chairmanship of Canadian Bechtel Ltd 
Two years later he was named executive vice president of the parent corpora- 
tion, and, in 1959, he became chairman of the executive committee. 


STEPHEN D. BECHTEL JR » 
(More News About People on page 112) 
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In the commercial division of San 
Diego Gas & Electric Co, J. K. 
Boaz has become sales manager, 
succeeding E. W. Meise, retired; 
C. M. Thompson was assigned to 
the newly-created post of residential 
sales supervisor; A. J. McCutcheon 
Jr was appointed supervisor of light- 
ing and wiring sales—residential 
and commercial; and G. S. Kimball 
was named governmental sales su- 
pervisor. 


George Weckel has been named 
division manager of Kansas Gas & 
Electric Co’s Wichita division, re- 
placing Sam Brolund who recently 
retired. O. Paul Jones was named 
assistant manager of the division; 
Paul Shannon purchasing agent; 
Elmer Hall chief engineer, replac- 
ing the late E. J. Karsten; A. W. 
Hall head of the new Gordon Evans 
Plant; Clifford J. Woodley superin- 
tendent of Murray Gill Plant; L. E. 
Strange superintendent of the Wich- 
ita Plant, replacing Charley Wingate 
who retired; and Cecil Headrick 


superintendent of Ripley Plant, re- 
placing H. K. Tatum who was 
chosen for the newly-created job 


of superintendent of plants. 


George A. Schreiber, executive vice 
president of Public Service Co of 
New Mexico, has been appointed to 
fill the unexpired board term of the 
late Ralph J. Wann. 


Dean William Caple has_ been 
elected assistant secretary of Roch- 
ester Gas & Electric Corp. 


Silas C. McMeekin, president of 
South Carolina Electric & Gas Co, 
has been elected president of the 
Carolinas Virginia Nuclear Power 
Associates, Inc, succeeding E. H. 
Will, vice chairman of the board 
and chairman of the executive com- 
mittee of Virginia Electric & Power 
Co. Other officers named by the 
board of directors: O. J. Miller of 
Duke Power Co, executive vice 
president; Will, L. V. Sutton of 
Carolina Power & Light Co, A. H. 
McDowell Jr of VEPCo, W. B. Me- 
Guire of Duke and F. R. McMeekin 
of SCE&G, vice presidents; J. M. 
Costello of SCE&G, secretary-treas- 
urer; E. M. Simpson of SCE&G, as- 
sistant secretary; Mrs Nell Pogue of 
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PERSONAL BRIEFS 


SCE&G, assistant treasurer; James 
S. Sease of Duke, William L. Yoder 
of CP&L, and Ralph Kilday of 
VEPCo, assistant secretaries; and 
Harry Ferguson, general manager. 


The following people have been pro- 
moted at Line-Material Industries 
Division of McGraw-Edison Co: 
Fred Burtner to director of manage- 
ment development; Bob Jones to 
apparatus engineer in the south 
central region; Dave Fernholz to 
production control manager; and 
Bill Mielke to production schedul- 
ing supervisor in the Central plant 
in South Milwaukee, Wis. 


J. B. Nicholson has been named 
branch manager of the national elec- 
tric division of Boston branch of 
H. K. Porter Co, Inc. 


Walter C. Byrne Jr has been named 
manager for microwave marketing, 
Haddon S. Wilson custom micro- 
wave project manager, and Norman 
E, Edwards microwave engineering 
manager, all reporting to Edward J. 
Hart, recently made manager of 
Radio Corp of America’s expanding 
microwave department. 


W. Frank White has become man- 
ager-Western region for the NICAD 
division of Gould-National Bat- 
teries, Inc. 


J. S. Quinn, named manager of the 
Omaha district office of Allis-Chal- 
mers Manufacturing Co’s industries 
group, has been succeeded by R. A. 
Frazee as manager of heavy indus- 
trial sales in St. Louis. James F. 
Fenske was named manager of sales 
for the Norwood (Ohio) Works 
electrical department. 


Federal Pacific Electric Co has 
made John N. Hutson north central 
regional manager. 


Arthur Sternberg has become as- 
sistant vice president-operations, at 
Fairbanks, Morse & Co. 


General Electric Co has made 
Roger B. Yepsen manager of the 
marketing research and administra- 
tion operation of the industrial sales 
administration operation, Schenec- 
tady, and Paul F. O’Neill manager 
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of electrical systems engineering and 
design of the residental market de- 
velopment operation. 


GE also made these appointments: 
Robert C. Thorburn manager of the 
newly-formed Nuclear Safety Sub- 
section at the company’s Vallecitos 
Atomic Laboratory in California. 
Raymond Minichiello was named 
manager of mobile communications 
product planning for the com- 
munication products department, 
replacing Dale L. Bunday who 
joined Communications Engineer- 
ing Co, Dallas, as a sales engineer. 
Communications Engineering _ is 
General Electric’s manufacturer’s 
representative for two-way radio 
equipment. O. A. Gustafson retired 
as district manager of installation 
and service engineering. 


GE has appointed Raymond E. 
O’Keefe to manager of original 
equipment manufacturer sales for 
the specialty transformer depart- 
ment; T. F. Mackey to manager- 
Eastern region; Sherwood B. Gay- 
lord to manager of the east central 
agency and. distributor region; 
Robert A. Cliff to manager-indus- 
trial sales administration operation, 
last three in industrial sales op- 
eration; Henri M. Van Bemmelen to 
district sales manager for the semi- 
conductor products department; and 
Henry C. Glaze Jr to Pacific North- 
west regional manager of the elec- 
tric utility sales operation. 


OBITUARIES 


Frank A. Landry, 60, assistant head 
of Boston Edison Co’s northern di- 
vision . James E. Roark, 51, 
maintenance superintendent in the 
Columbus, Ind., area for Public 
Service Co of Indiana... . R. S. 
Moncrief, 60, supervisor of power 
plants for Southwestern Electric 
Power Co . . . Samuel Eidensohn, 
49, chief project engineer, Exide 
Industrial Division, Electric Stor- 
age Battery Co . . . John Elliott 
Rankin, 78, Congressman who co- 
authored bill which created Tennes- 
see Valley Authority . . . Arthur 
Cecil Roe, 69, associated with Wes- 
tinghouse Electric Corp for 46 years 
and author of numerous technical 
books and magazine articles. 
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General Electric steam turbine-generator design engineers: H. D. Taylor, C. Schabtach, and J. E. Downs 


Continued development of General Electric’s 
unique opposed-flow, high-pressure/inter- 
mediate-pressure section has made it pos- 
sible to greatly simplify the design of the 


New Simplified Three-Casing, tandem-compound, four-flow turbine. It 


can now be built with only three casings 


Four-Flow Design Now in higher ratings—up to 400,000 kw with 


either 26-inch or 29-inch last-stage buckets. 


Makes Attractive Extension Qf —t the new design the high and inter 


mediate-pressure stages are located in the 

The Tandem-Com ound Turbine same casing—a design made possible by an 
p improvement in rotor material strength. 

This allows use of the necessary heavy 

To 400,000 Kw buckets and better arrangement of stages 


within the allowable shaft-span dimensions. 


This technological advance results in sav- 


ings in installation and maintenance costs. 
244-81 


GENERAL @@ ELECTRIC 








PEEETTTTTE 








coed 3 
eae 


3 CASING 


General Electric turbine design engineers: R. L. Jackson, R. Sheppard, and C. Matney 


This New General Electric Turbine Can Give 
You Low-Cost Installation And Maintenance 


The new tandem-compound, four-flow turbine 
carries the inherent quality characteristics of 
other General Electric steam turbines—plus 
added improvements in these areas: 
Low-cost installation—this high-capacity, tan- 
dem-compound turbine requires minimum 
space and foundation because it is consider- 
ably shorter than a four-casing, tandem-com- 
pound turbine. It is especially easy to install 
because it has fewer parts such as shells, bear- 
ings, packings and couplings. 

Low-cost maintenance—the time required for 
inspection and maintenance of this turbine is 
also minimized because only three casings 
mean fewer parts than other turbines of com- 


parable rating. The entire high-temperature 
section can be maintained after removing only 
one casing. 

Design features—inherent efficiency char- 
acteristics of the tandem-compound turbine 
are further improved in this new design be- 
cause of the three-casing feature. With only 
three casings, packing leakages are reduced, 
single-flow reheat is utilized, and the thrust 
bearing is located for optimum nozzle-to- 
bucket clearance. 


These new steam turbine features are espe- 


cially beneficial because they are combined 
with the advantages of General Electric’s 
unique liquid-cooled generator. 
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3600-rpm tandem-compound 
four-flow, reheat steam turbine 
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3600-rpm, tandem-compound, 
double-flow, reheat steam turbine 


3600-rpm, tandem-compound, 
triple-flow, reheat steam turbine 


3600-rpm, tandem-compound, 
four-flow, reheat steam turbine 


3600/1800-rpm, cross-compound, 
four-flow, reheat steam turbine 


General Electric 
Pre-Engineered 
Steam Turbines 


THAT CAN BE ADAPTED 
TO YOUR SPECIFIC 
LOAD REQUIREMENTS 


3600/1800-rpm, 
cross-compound, single-flow, 
reheat steam turbine 


3600/1800-rpm, 
cross-compound, double-flow, 
reheat steam turbine 
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Executives Set the Tempo 


SECOND IN 
A SERIES OF 
THREE ARTICLES 


The modern executive in some ways resembles the conductor of a symphony 
orchestra. He has many instruments arranged before him, and his job is to blend 
their sounds together. If he does it well, you’re aware of the whole orchestra, 
not the individual instruments. His task is to coordinate; not to sit down and 
pick up the French horn. : 


This is true for all managers. The job of the president of the biggest utility is 
essentially the same as that of a line foreman. Surprised? Then take a closer 
look. If any manager looks back over his work week, he will find several 
elements. Some of his time will have gone to planning or assigning work. The 
rest will have involved scheduling, coordinating, reviewing, evaluating, and 
appraising. This is true whether the planning involves a new substation or how 
many tools to put in the back of a service truck. It’s true whether the coordina- 
tion concerns the function of six major divisions, or a six-man line team. 


Of course, there’s a difference of degree, and a difference of emphasis. The 
utility president emphasizes the setting of objectives. But when you get down 
to the foreman, there’s little time to worry about objectives. He concerns him- 
self with assigning the work and appraising the results. In spite of this difference 
of degree or emphasis, however, the work done by managers is the same kind of 
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work right down the line. And executives who don’t understand this are cutting 
their effectiveness in half. 


Many executives flounder because they don’t put the job of managing into proper 
focus. They fail to perceive that there is a new set of skills involved; a set of 
skills over and above technical ability. 


Management Is a Profession 


120 MANAGEMENT NEWSLETTER 


The manager belongs to a profession, just as the doctor and the lawyer do. His 
body of doctrine, while less precisely defined, nevertheless exists. And this 
doctrine can be learned. It’s found in the textbooks of undergraduate courses 
in business administration bearing such titles as “Business Procedure, Industrial 
Psychology, and Employee Relations.” Top graduate schools use the case-study 
method to bring it to students. And publishing companies turn out scores of 
fine books written by management people themselves which reinforce the doctrine 
with practical experience. All this formal knowledge is supplemented by manage- 
ment training programs which play a role in every major company. 


In addition, executive talents have universal application. A good executive should 
be able to move from one job to another without losing any of his effectiveness. 
This is because the job is always the same. It’s to coordinate the functions of 
other people regardless of what kind of work they may be doing. His purpose 
is to get the work done by the people who know how to do it. 


But in spite of the wealth of doctrine, the job of an executive defies precise 
statement. The activities in which he finds himself involved are numberless, 
and the boundaries between the functions are fuzzy at best. Consultants at 
Commonwealth Services Inc feel that an outline of executive duties merely presents 
the bones of a rather corpulent person. But even bones are easier to work with 
than shadows. They find roughly six elements to the manager’s job: 


© Set objectives. The manager of any operation must determine precisely what 
he wants to accomplish. These objectives become the standards against which 
the performance of the organization will be measured. 


© Organize. Most departments handle a variety of related subjects. It’s up to 
the executive to establish the method in which each of these subjects will be 
handled, and to decide how they will be tied together. 


© Delegate responsibility. This means studying your subordinates, and then 
putting them in the jobs they can handle best. Being able to accurately evaluate 
the talents of a subordinate is extremely important to a manager. 


@ Set policy. When are reports due? Who sees the reports? Who signs them? 
This is the method used to get the job done, and the more clearly an executive 
can spell it out, the less chance there is for confusion. 


@ Select the facilities. The manager has a variety of tools, materials, techniques, 
and technologies at his disposal. He must know the advantages of each, and how 
these advantages are related to the objectives he has set. Then he must select 
the best. 


© Set standards. Every job in the operation must have a standard. This is the 
minimum level of performance required if the job is to meet the objective. 
Executives must set high, yet realistic standards, and make sure that they are met. 


These are the jobs of the executive. And to accomplish them, he will find him- 
self playing many different roles. He will be scheduling work, interrelating the 
functions of several subordinates, reviewing the job while it’s in process, evaluating 
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the results and changing the approach in view of the results, and countless 
other things involved in steering the work toward the desired goal. And since 
business is a continuous project, he will never really be through. As one project 
moves toward completion, another will be just getting started. 


The job isn’t easy. But many executives make it a lot harder than it has to 
be. They fail to see their job clearly. They can’t break the habit of doing the 
work themselves. As a result, they end up wearing two or even three hats, when 
the one they are supposed to be wearing is heavy enough in itself. The manager 
who types his own letters simply doesn’t understand what an executive is supposed 
to do. But this is the extreme case. Let’s get a bit more subtle. 


One executive in an Eastern utility came up through the engineering section. Quite 
frankly, he’s a crackerjack, probably the best engineer in the company. But 
now he’s a vp in charge of construction. When a set of plans come across his 
desk, he examines them thoroughly. Then he slides over to the drafting board 
and gets to work. Hours later, the plans are the way he thinks they should be. 
No one denies that he makes an improvement. But is he doing his job? 


Experts on the subject say no. His job is not that of an engineer. It’s that of 
a manager. And precisely to the extent that he slaves over the drafting board, 
just to that extent he ceases to be an executive. He should call his engineers 
in and indicate to them where he thinks changes are in order. Then he should 
let the engineer revise the plans. His job is supervising, not drawing. 


Pitfalls for the Executive 


But even managers who understand their job frequently run into trouble. Just 
knowing that you are not a doer, but rather an overseer and an organizer doesn’t 
solve all the problems. There are still several pitfalls that can make the job 
backbreaking. Studies by Commonwealth Services place these among the more 
common faults. 


Failure to delegate is probably the number one fault of managers. The big 
reason for this weakness is fear. First, the executive is afraid that if he doesn’t 
follow every job through every step of the process, that the work won’t get done. 
He just can’t develop confidence in his people. Secondly, he may be afraid 
that if his subordinates take over too many functions, they'll step over him on 
the ladder to the top. This attitude is usually groundless. Good subordinates will 
push a manager ahead of them. Only rarely will they move around him. 


A manager who breathes down his workers’ necks on every job is actually 
hurting himself. First, he spends more time doing the work, and less time super- 
vising. Secondly, he wastes the talents of his people. When they find him 
making himself responsible for every job, they don’t bother to assume anv 
responsibility themselves. 


Poor balance is the second big failing of executives. This usually occurs in the 
case of a man who has come through one of the departments of a company, 
and then finds himself heading two or three departments. His job is to coordinate 
all of these departments. But all too often, he is unable to put them into 
balance. He sticks with his own specialty because he knows it better. 


A sales manager who had been part of the company’s selling force is a good 
example. In his new job, he had charge not only of the salesmen themselves, 
but also of the service department, and the market research department. Instead 
of blending the three functions, he spent about 90% of his time re-shuffling 
the sales force. Just when he had it the way he wanted it, he learned that 
the number of complaints about service had tripled during a two-month period. 
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He should have spotted the trend earlier and taken immediate action. But he 
was so wrapped up in his old territory, that all the warnings had gone unnoticed. 


Poor use of time is another pitfall. One utility manager claimed he could never 
get ahead of the game. “I meet myself coming and going!” he lamented. “I 
work all day Saturday, and start in again Sunday afternoon. I haven’t taken 
my two boys to a ball game in over a year.” Consultants took an objective look 
at the man’s schedule and found the answer right in the appointment pad on 
his desk. Four of the five days in his coming week were taken up with 
industrial social functions. A business luncheon on Monday was followed by a 
luncheon with three associates on Tuesday. This in itself might have been well 
justified except that the three men listed for Tuesday were also going to be at 
the same table with the executive on Monday. 


Now clearly, business get-togethers have a function. But when the executive 
spends ten or 15 hours a week meeting the same people to discuss the same - 
problems, it’s no wonder that he finds his business carrying over into the week- 
end. The executive should carefully weigh such activities. If they have a 
purpose, fine. But if he is attending just for the sake of attending, then he is 
putting his time to poor use. 


Commonwealth consultants offer a solution to this common problem. They 
recommend that an executive who finds himself in a time squeeze keep a detailed 
record of his activities for a period of time. A month is ideal, but even a week 
can be useful. At the end of the period, the executive should review thir 
schedule. Sometimes he will amaze himself. He may find he spends too mucl 
time on the phone, or too much time reading his mail. Once he sees where the 
eight hours a day are going, it’s easier for him to see where he can cut down. 


Poor judgment is another shortcoming that cuts deeply into the executive’s 
effectiveness. Probably experience is the only thing that can teach a man what 
is important, and what is unimportant. But to be a successful manager, a person 
must be able to separate the meat from the trimmings. 


An executive should decide what he has to see, and what he must hear in order 
to do his job well. Once he decides he must make it perfectly clear to his 
subordinates just where the dividing line is. There was one division manager 
who thought he should have his hinged door replaced with the revolving kind. 
Everyone in the office came in and out several times a day. The man saw 
everything that happened in the division. And his advice was asked on topics 
ranging from a proposal to change the color of the office stationery to the 
advisability of adding another coat rack in the cloakroom. He was so used to 
handling each of these problems that he didn’t realize the time he was wasting. 


His successor put up with these transients for just about a week. Finally, he 
scrawled “Keep Out” in big letters on a piece of paper, and tacked it to the 
door. The staff was shocked. But soon they got the message. And the effec- 
tiveness of the division improved measurably. 


This was, of course, abrupt. But it illustrates the point. Too many managers 
spend time on the trivial. An executive should ask himself frequently, “Is this 
important to me . . . Do I have to see this?” If the answer is no, he should make 
it a point never to see it again. 


Some executives still feel that they should see everything know everything, and 
do everything. But this attitude is disappearing in the realization that manage- 
ment is a true profession. The executive needn’t concern himself with every 
detail of the business anymore than the doctor should mix his own medicine or 
fill his own prescriptions. As we said in the beginning, it’s pretty hard to conduct 
the orchestra while you’re playing the French horn. 
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To prove out new designs — American Bridge 


tests full-scale transmission towers to destruction 


Who knows for sure what a hurricane 
or heavy ice loads will do to a new 
type of transmission line? To help 
find the answers to these and other 
questions, American Bridge has 
maintained for over 30 years the 
largest test frame in the country at its 
Shiffler Plant in Pittsburgh, Pa. 

Testing is generally confined to 
structures which are to be used in 
great numbers, such as transmission 
towers. Although testing a full-scale 
structure is naturally an added ex- 
pense to the line, the results more 
than pay for the tests in proving that 
economical, lightweight structures 
can be made to do the required job. 
Any combination of loading con- 
ceived by the engineers can be ap- 
plied simultaneously with these test 
facilities. 

With the use of higher voltages and 
bundled conductors, tower designs 
in recent years have gone through 
many changes. Our test facilities are 
available to the electrical industry to 
prove out any new ideas. 


American Bridge 
Division of 
United States Steel 
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New tower designs 
and how they are tested by American Bridge 


VERTICAL LOADS are applied by suspended trays, loaded 
with steel plates, and attached to the flexible hanger 
brackets on the conductor crossarms, and to the U-bolt 
on the ground wire peak. These trays are raised and 
lowered manually and independently by chain blocks. 


WIND LOADS are also applied with suspended trays loaded 
with steel plates with lines attached at various elevations, 
usually six. These loads are transmitted to the tower 
through strain plates at the ends of the conductor cross- 
arms and by tying the cable around the tower legs. Wind 
load at the ground wire peak is included as a portion of 
the transverse load. 


TRANSVERSE LOADS are applied by a screw mechanism 
and measured by a dynamometer connected in series. 


















































Suspension Tower, American Electric Power Service Corp. 
This test of a very light 138-KV tower was made to prove 
that such structures can be designed and fabricated of steel 
and marketed in competition with competitive materials. The 
design was extremely light, and the quantity of towers required 
was sufficient to warrant a test which proved the tower strength. 


These loads are transmitted to the conductor crossarms 
through the flexible hanger brackets, and to the ground 
wire peak through a strain plate. 


LONGITUDINAL LOADS are applied by a screw mechanism 
and measured by a dynamometer connected in series. 
These loads are transmitted to the conductor crossarms 
through the flexible hanger brackets, and to the ground 
wire peak through the U-bolt. 


DEFLECTION READINGS are taken at the ground wire peak, 
and at the bottom crossarm, in both longitudinal and 
transverse faces. 


DIFFERENT TOWERS require some changes in these setups 
but generally the methods are similar for all tests. 














460-KV Tower, Tennessee Valley Authority. This 460-KV single 
circuit structure was the largest tower of its type ever to be tested. 
The Tennessee Valley Authority is now constructing a section 
of 460-KV using these structures and intends to make further use 
of this type of structure in future transmission lines. 
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230-KV Tower, Public Service Company of Indiana, Inc., 
Sargent & Lundy, Engineers. Sargent & Lundy designed 
this rectangular base, double circuit tower to be economical 


Suspension Tower Type 2A, Ohio Edison Company, Common- 
wealth Associates, Inc. Engineers. Commonwealth Associ- 
ates, Inc., designed the unique delta-type, double-circuit 
in the use of steel and thus lower costs. The large number of —-345-KV structure. Because of many innovations in design and 
towers justified many design refinements, and the tests proved its extreme light weight, the tower was tested to determine 
the light-weight tower exceeded requirements by an adequate if the structure was adequate for the design loads. 

margin. 


Watch United States Steel's 
special Christmas show, The 
Coming of Christ, in Color 
on NBC-TV, Wednesday, De- 
cember 21, 8:30 P.M., E.S.T. 


American Bridge 
Division of 
United States Steel 


65) This mark tells you a product is made of modern, dependable Steel. 


Unique tower design using Vierendeel truss 


Double Circuit Suspension Tower, West Penn 
Power Company. West Penn Power design engineers 
designed the pictured structure to solve some of their 
future transmission line problems. This was an ex- 
tremely unique design using the Vierendeel truss con- 
cept, to our knowledge for the first time in transmission 
towers. The tower passed the required load tests and 
is soon to be in service for the West Penn Power Co. 
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American Bridge, the world's leading transmission tower specialist, pioneered the use of USS 
MAN-TEN High Strength Steel with A-7 Carbon Steel to trim a ton or more of dead weight from 
the average tower. Recently, we designed towers to carry the highest voltages likely to be used 
for the next decade. 

For more information or recommendations based on your requirements, write American Bridge 


Division, United States Steel, 525 William Penn Place, Pittsburgh 30, Pennsylvania. 
USS and MAN-TEN are registered trademarks 


American Bridge General Offices: 525 William Penn Place, Pittsburgh, Pa. 


- Contracting Offices in: Ambridge ¢ Atlanta ¢ Baltimore « Birmingham e Boston « Chicago ¢ Cincinnati 
Division of Cleveland « Dallas « Denver « Detroit « Elmira « Gary e Harrisburg, Pa. « Houston « Los Angeles 
Memphis ¢ Minneapolis « New York e Orange, Texas ¢ Philadelphia e Pittsburgh © Portland, Ore. 

United States Steel Roanoke e St. Louis « San Francisco « Trenton e¢ United States Steel cxport Company, New York 





SEE Committees Check Sales Pulse 


Residential committee hears of recipes for increasing 
dealer sales; commercial finds bowling centers good load 


If the general sessions at the 
Southeastern Electric Exchange 
Sales Conference were spent in 
taking a look at sales problems 
confronting management (EW, 
Dec. 12, 1960, p 113) it was in the 
committee sessions that the various 
markets had a chance to present 
solutions to some of their individual 
problems. 

A cash bonus plan at Gulf States 
Utilities Co has done more than 
any other dealer incentive to stimu- 
late sales because it motivates the 
big dealers to hustle to attain the 
maximum bonus rate. 

While on the surface the small 
dealer seems left out the plan works 
so that dealers have an entire year 
to accumulate sales points. Another 
benefit to dealers: The plan cuts 
down employee turnover as it is a 
strong incentive for salesmen to re- 
main with the dealer for at least a 
year. 

At Applachian Power Co the 
dealer salesmen are issued Electro- 
bucks at the rate of one per range, 
water heater and/or clothes dryer 
sale. The continuous payment of 
Electrobucks helps keep the sales- 
man always conscious of the fact he 
is being rewarded for selling “‘flame- 
less” appliances, said Applachian 
Power’s Shirley M. Brown. During 
special sales, bonus Electrobucks 
are Offered, thus whetting the sales- 
man’s appetite toward the promoted 
appliance. 

Alabama Power Co has a work- 
able program for appliance replace- 
ment for home economics depart- 
ments. J. Paul Brown, manager, 
residential sales, said the cost of 
the new appliances purchased from 
1957 through 1960 has been $340,- 
517 but much of this has been re- 
covered by taking used appliances 
into merchandise stock for resale. 
Now that all the old appliances are 
gone the company expects to mate- 
rially reduce the cost of the program 
through higher resale prices. 
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The company has found that a 
large number of exchanged appli- 
ances have been purchased by par- 
ents of home economics students. 

Reddy Kilowatt is in today’s mod- 
ern bowling establishments said 
D. S. Flower of the Brunswick Corp. 
Reddy produces pleasing lighting 
in colors, operates the scoring pro- 
jector unit and the electric drier that 
conditions the bowler’s hands, re- 
turns the ball through a subway ball 
return system, calls attention to 
fouls automatically, sets the pins, 
and maintains humidity and tem- 
perature at optimum levels. 

For the utility, bowling centers 
are good loads, have good load fac- 
tors and produce good revenues, ac- 
cording to R. B. White of Missis- 
sippi Power Co. Sixteen companies 
report 250 bowling centers with 
more than 4,000 lanes. Lowest an- 
nual revenue from any center was 
$459, with the highest running $18,- 
988. The highest load factor for a 
bowling center was 65%. 


Design Light for Living 


Design lighting for living, urged 
Geroge W. Clark of Sylvania Elec- 
tric Products as he made two recom- 
mendations. 

They were: 

1. Give more consideration to re- 
flected glare. It’s significance has 
been underestimated. 

2. Consider the esthetic and psy- 
chological effect of lighting. 

Clark said that lighting experts 
will also need to give more attention 
to other environmental factors such 
as air conditioning outlets, acoustics 
and room finishes. He noted that 
most lighting equipment in the past 
has been basically of an engineering 
design with appearances secondary 
and that the industry will have to do 
better than that. 

There are 3,000 electrically 
heated motels in the US, Paul V. 
Kelsey, Appalachian Power Co, re- 
ported. Of these, Georgia Power Co 
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has the largest number of electrically 
heated motels among SEE member 
companies, and four out of five new 
motels going in on the Georgia 
Power system are electrically heated. 
Average annual revenue per motel 
unit is $135; average connected 
load, 4.4 kw. 

The proper selection of the drives 
for the major process equipment will 
have a marked influence on the over- 
all profits of a plant. Therefore, a 
thorough knowledge of the capabili- 
ties and operating characteristics of 
the various types of drives is essen- 
tial to produce a well-integrated, re- 
liable and economic system. “To 
assist your customer in accomplish- 
ing this goal, you must be familiar 
with each type of drive,” General 
Electric Co Application Engineer 
I. H. Landes told the industrial sec- 
tion. 

Silage handling equipment is a 
relatively new innovation for the 
Southeastern dairy and beef farmer. 
It is used for a number of reasons. 
One, more of the crop can be used 
when it is used for silage rather 
than for grain and hay; two, a con- 
sistent flavor can be maintained in 
milk when a certain amount of 
silage is fed daily; and, three, all 
manual labor can be eliminated in 
both the harvesting and feeding of 
silage. 

South Carolina Electric & Gas Co 
Agricultural Engineer Earl Glass- 
cock Jr also pointed out that a 
good grade of silage will cost the 
farmer about $12.00 a ton in the 
silo, “a very reasonable cost com- 
pared to hay and concentrates.” 

For a number of years advantages 
of central service pole metering 
were listed in the customer’s 
favor with little or no mention of 
the power supplier. The customer 
benefited through simplicity of 
single-meter wiring, low power rates 
and only one bill to pay. 

“The time has come to take 
stock of this program and see what 
we stand to gain as power sup- 
pliers,” urged L. H. Gillespie Jr, 
division rural engineer, Athens 
Division, Georgia Power Co. 





PROFESSIONAL SERVICES 


CONSULTING 
CONSTRUCTION 


AMERICAN AIR SURVEYS, INC. 


e Aerial Topographic Maps & Photos 

¢ Plan & Profile for Transmission Lines 

¢ Aerial Stereo-photos for Planning 

* Topographic Maps for Reservoir Studies 

¢ Coal Stockpile Volumes by Aerial Method 


907 Penn Avenue Pittsburgh 22, Pa. 
Offices—-Manhasset, N. Y Atlanta, Ga. 


BLACK & VEATCH 
Consulting Engineers 
Water—Elecricity—Gas—Sewage— Industry 


Reports, Design, Supervision of Construction 
Investigations, Valuations and Rates 


1500 Meadow Lake Parkway Kansas City 14, Mo. 


THEODORE D. BROSS 
LINE CONSTRUCTION CORP. 


Steel Tower & Wood 
Transmission Lines 


Distribution & Maintenance 
175 Endfield St. Hartford, Conn. 


BURNS and ROE, Inc. 


Engineering and Design ¢ Reports e¢ Surveys 
Construction °¢ Electric, Steam, Hydro Plants 
Transmission ¢ Distribution ¢ Aeronautical 
Facilities * Research and Development ¢ Nuclear, 
Chemical, and Industrial Plants 


160 West Broadway ° New York 13, N. Y. 


COMMONWEALTH 
SERVICES INC. | ASSOCIATES INC. 


Management and Consulting and Design 
Business Consultants Engineers 
300 Park Ave. 209 E. Washington 
New York 22, N. Y. Jackson, Michigan 


DAY & ZIMMERMANN INC. 
Engineers 
Design—Construction 


Transmission—Distribution Lines 
Reports— Valuations—Rates 


New York PHILADELPHIA 


DOBLE ENGINEERING COMPANY 


Electrtcal Insulation Engineers 
Field Testing and Maintenance of High Tension 
Insulation, Special Problems in Electrical 
Communcations 
Office and Laboratory: Doble Park 
Box 344, Belmont 78, Mass. (6 miles from Boston) 
Branch Office: 20 N. Wacker Dr., Chicago, Ill 


GIBBS & HILL, Inc. 


Consulting Engineers—Designers—Constructors 


Steam, Hydroelectric, Gas-Turbine & Nuclear 
Power Generation—Electric Transmission & Distri- 
bution Systems--Power Surveys, Reports & Con 
tracts—Industrial, Transportation & Communica- 
tion Facilities—-Water & Waste Treatment Works 


New York 1, N. Y. 
| 


Pennsylvania Station 


128 


EXAMINATIONS 
SURVEY 


DESIGN 
PLANS 


GILBERT ASSOCIATES, INC. 


Engineers and Consultants 


DESIGN 
SUPERVISION OF CONSTRUCTION 
BUSINESS AND ECONOMIC RESEARCH 
READING, PA. 


Washington New York 


HARZA ENGINEERING CO. 


Consulting Engineers 


Hydroelectric Plants and Dams 
Transmission Line 
Flood Control, Irrigation 
River Basin Development 


400 West Madison Street Chicago 6 


HOOSIER ENGINEERING 
COMPANY 


Erection and Maintainance of 
Electrical Transmission and Distribution Lines 


1350 Holly Avenue, Columbus, Ohio 


JACKSON & MORELAND, INC. 


JACKSON & MORELAND INTERNATIONAL, INC. 
Engineers and Consultants 
Electrical-—-Mechanical—Structural 
Design and Supervision of Construction for 
Utility, Industrial and Atomic Projects 
Surveys—Appraisals— Reports 
Machine Design—Technical, Publications 
Boston Washington New York 


PETER F. LOFTUS CORPORATION 


Design and Consulting Engineers 
Electrical ¢ Mechanical ¢ Structural 
Civil « Nuclear ¢ Architectural 


First National Bank Building 
Pittsburgh 22, Pennsylvania 


JENSEN, BOWEN & FARRELL 


Engineers 


Appraisals—Depreciation Studies—-Property Record, 
Cost Trends—-Special Studies—Reports 
for Rate Cases, Security Issues, Regulatory and 
Accounting Requirements 
Michigan Theatre Building Ann Arbor, Michigan 


NOrmandy 8-7778 


THE KULJIAN CORPORATION 


Engineers - Constructors + Consultants 


POWER PLANT SPECIALISTS 
(Steam, Hydro, Diesel) 
Utility ¢ Industrial « Chemical 


1200 N. Broad St., Philadelphia 21, Pa 


CHAS. T. MAIN, INC. 
Engineers 


Electric, Steam and Hydraulic Projects, 
Investigations, Reports, Appraisals 
Design and Construction Supervision 


Boston, Mass. Charlotte, N. C. 


December 


APPRAISALS 
REPORTS 


PIONEER SERVICE & 
ENGINEERING CO. 


Consulting and Design 

Engineers—Purchasing 

Specialists in Financing 
Accounting and other Operations 


231 So. La Salle St. Chicago 4 


SARGENT & LUNDY 
Engineers 


Consultants to the Power Industry 
STUDIES ¢ DESIGN ¢ SUPERVISION 
140 South Dearborn Street, Chicago 3, Ill. 


TIPPETT & GEE 


Consulting Engineers 


Mechanical @ Electrical @ Thermodynamic 
Structural Design @ Studies @ Supervision 
Power Stations @ Transmission @ Distribution 
Industrial Plants @ Process 


333 North Second Street Abilene, Texas 
Meadows Building Dallas, Texas 


UTILITIES LINE CONSTRUCTION 
COMPANY, INC. 


Construction and Maintenance 


Transmission - Distribution 
Electric and Telephone Lines 
Consultants 


505 York Road Jenkintown, Pa 


VERNON VERNON 
GRAPHICS, GRAPHICS OF PA. 
INC. INC. 


CONSULTING AND SERVICING UTILITIES 
ON MAPS, RECORDS AND FIELD INVENTORY 


Mount Vernon, N. Y. | Norristown, Pa. 
MO 4-7117 Broadway 9-3000 


A. W. WILLIAMS INSPECTION CO., 


INCORPORATED 
Specialized Inspection Service 
Poles, Crossarms, Lumber, Piles, Crossties 
Preservative Treatment and Preservative Analysis 
208 Virginia St., Mobile, Ala. 
New York St. Louis Portland 
Inspectors stationed throughout the U.S.A. 


WHEN TIME IS SHORT... 


put the solution of your problems up to a 
specialized Consultant. His broad experi- 
ence may save you months of costly 


experimentation. 
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News Scope 


RATE ROUNDUP—lllinois Com- 
mission authorizes lower space heat- 
ing rates for four groups of 
Commonwealth Edison Co cus- 
tomers. New low rate step four is 
down from 1.75¢ per kwhr to 1.6¢ 
for residential customers using all- 
electric heating. Maximum average 
kwhr charge for commercial, indus- 
trial, and government space heating 
customers get identical cut... South 
Carolina E&G sets 1.25¢ rate for 
all winter home heating use over 
500 kwhr. Although new rate ap- 
plies only to single-phase customers, 
some 3-phase customers will also 
benefit . . . lowa-IIlinois G&E seeks 
authorization for 1.75¢ rate for 
separately metered residential and 
commercial space heating cus- 
tomers . Nantahala P&L asks 
31% imcrease in residential rates, 
its first general rate boost in 30 
years. Under proposal, residential 
rates would rise from 1.67 to 2.18¢ 
per kwhr. Utility also asks for 50% 
boost, representing about $390,000, 
in rates for Alcoa and $350,000 
rise in revenue from 2,000 com- 
mercial, industrial, and govern- 
ment customers . . . Wisconsin P&L 
cuts residential rates by 0.3¢ per 
kwhr on first 100 kwhr and 0.1¢ 
per kwhr on next 900 used. Rural 
users will get cut of 0.1¢ per kwhr 
on all use over 150 kwhr...A 
10% increase in electric rates in 
1962 is prophesied by Sacramento 
Municipal Utility District general 
manager. Action would require only 
action by SMUD board of directors, 
not approval by state Public Serv- 
ice Commission . . . Arkansas energy 
rates will be studied by University 
of Arkansas Industrial & Research 
Extension Centers. Study is result 
of Reynold’s Metals Co plan to close 
its Arkadelphia plant because of 
high power costs. Arkansas P&L 
and Arkansas-Louisiana Gas Co 
have announced that they will co- 
operate fully with the study. 


BIGGEST ATOM PLANT—Brit- 
ain’s Central Electricity Board asks 
Ministry of Power for permission to 
build 800-Mw plant in Wales. 
Plant would be completed and may 
be either Calder Hall type or ad- 
vanced gas-cooled reactor of the 
Windscale type. 
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SEARCHLIGHT SECTION 


EMPLOYMENT: 
TURE 1S Se 


DISPLAYED RATE: 


EMPLOYMENT OPPORTUNITIES: 
Subject to Agency Commission. 


EQUIPMENT & BUSINESS OPPORTUNITIES: $16.85 
per inch for all advertising appearing on other than a 


contract basis. Not subject to Agency Commission. 


AN ADVERTISING INCH is measured % inch vertic- 


ally on one column, 3 columns—30 inches—to a page. 


EQUIPMENT WANTED or FOR SALE ADVERTISE- 


MENTS acceptable only in Displayed Style. 


Ire) ):t0)-4 1011) 11 38 


—RATES— 
$25.50 per inch, 


EQUIPMENT 
:USED OR RESALE 


UNDISPLAYED RATE: 

$1.80 a line, minimum 3 lines. To figure advance 
payment count 5 average words as a line. 
PROPOSALS, $1.80 a line an insertion. 

BOX NUMBERS count as one line additivnal in 
undisplayed ads. 


DISCOUNT OF 10% if full payment is made in 
advance for four consecutive insertions of undis- 
played ads (not including proposals). 


Send New Advertisements to Classified Advertising Div. of Electrical World, P. 0. Box 12, N. Y. 36, N. Y. 


| ADDRESS BOX NO. REPLIES TO: Bow No. 


Classified Adv. Div. of this publication. 
Send to office nearest you. 
NEW YORK 86: P. 0. Bor 12 
CHICAGO 11: 520 N. Michigan Ave. 
SAN FRANCISCO 4: 68 Post 8t. 


POSITIONS VACANT 
Electrical System Design Engineer. At least 
3 years experience in transmission, distribu- 
tion or substation design. Resident Engineer 
—experienced in construction of rural type 
transmission, distribution and _ substation 
facilities. These openings offer permanent 
opportunity for advance- 
ment. P-5809, Electrical World. 


| Medina Electric Cooperative, Inc. is receivin 


applications for Senior Operators, Contro 
Operators, and Plant Electricians for employ- 
a new 66,000 KW Steam-Electric 
Generating Plant 50 miles south of San An- 
tonio, Texas. Send complete resume to Medina 
Electric Cooperative, Inc., Box 1028, Pear- 
sall, Texas. 


SELLING OPPORTUNITY AVAILABLE 


Representative wanted for manufacturer of 
street lighting equipment pole line special- 
ties. Western States. Full particulars. RW- 
5056. Electrical World. 


ELECTRIC UTILITY 
OPERATIONS EXECUTIVE 


Executive opening in nationally known 
consulting firm for operations executive 
having substantial electrical engineering 
and operations experience. Administrative 
ability of prime importance. Minimum de- 
gree E. E. Age, preferably below 50. 
Replies will be treated in strictest con- 
fidence. 


R. McClanahan 

Middle West Service Company 
20 North Wacker Drive 
Chicago 6, Illinois 


Somebody— 


Somewhere, 


idle 
Reach that buyer quickly and 


needs your equipment! 


economically thru the 


“SEARCHLIGHT 
SECTION” 


The meeting place of Used 
Equipment Buyers and Sellers 


1960 


TRANSFORMERS 


3—2500 KVA G-E 69000—2400/4160Y 
3—2500 KVA G-E 69000—7200/12470Y 
4—2500 KVA W-H 34500—2400/4800 
3—1500 KVA G-E 69000—2400/4160Y 
3—1500 KVA G-E 69000—7200/12470Y 
4—1000 KVA Mol 7200/12470Y—4160 
3—1000 KVA G-E 34500-7200/12470Y 
6— 500 KVA G-E 34500-2400/4160Y 
500 KVA Penn. 13200-120/240 
333 KVA W-H 13200—2400/4160Y 
333 KVA GE 66000—2400/4160Y 
333 KVA Wag. 2400—120/240 
2—1500/1875 KVA Mol. 3-Ph. 40,500— 
4800 F/C equipped 
2—1500/1875 KVA Mol. 3-Ph. 34,500— 
2400 F/C equipped 


2—1500/1875 KVA Mol. 3-Ph. 43800— 
2400/4160 F/C equipped 


TRANSFORMERS WANTED 


THE ELECTRIC SERVICE CO. 


5316 Hetzel St. 
Cincinnati 27, Ohio 


47 Years’ Dependable Service 


WHO’S WHO in— 
Electrical Equipment Representatives 


Write for free copy of EERA Directory 


C. W. SWARD, Executive Director EERA 
1675 Fifth St. Clermont, Florida 


Electrical & Mechanical Engineers 
Accounting Personnel 


Bilingual-English-Spanish 


The Company wishes to help these 
highly qualified men find suitable jobs. 
The men are available only because they 
had to escape from political oppression. 
In their interest we will supply resumes 
and arrange interviews. Please reply to: 


Vice President—Employee Relations 
Ebasco International Corporation 
100 Church Street 

New York 7, New York 
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Meetings Calendar 


JANUARY 


Symposium on Thermoelectric Energy Conversion — Statler- 
Hilton Hotel, Dallas, Jan. 8-12. 


Pennsylvania Electric Association — Advertising Committee, 
Harrisburg, Jan. 9-10; Residential Committee, Mountain View 
Hotel, Greensburg, Jan. 16-17; Customer Contact Committee, 
Philadelphia, Jan. 18; Accident Prevention Committee, Holi- 
day Motor Lodge, Harrisburg, Jan. 19-20; Street and Highway 
Lighting Committee, Harrisburg, Jan. 19-20; Personnel Prac- 
tices Committee, Philadelphia, Jan. 26; Communications Com- 
mittee, Pittsburgh, Jan. 26-27; Stores Committee, York, Jan. 
26-27; Structures and Hydraulic Committee, Benjamin Frank- 
lin Hotel, Philadelphia, Jan. 26-27. 


Reliability & Quality Control Conference—Sponsored by the 
AIEE-IRE-ASQC, Bellevue-Stratford Hotel, Philadelphia, Jan. 


American Society for Testing Materials—Committee Week, 
Netherland Hilton Hotel, Cincinnati, Jan. 30-Feb. 3. 


FEBRUARY 


@ Edison Electric Institute—Commercial Cooking & Water 
Heating Committee, Atlanta, Feb. 1-2; Taxation Accounting 
Committee, Deshler Hilton Hotel, Columbus, Feb. 8-10; Na- 
tional Conference of Electric & Gas Utility Accountants, Chase- 
Park Plaza Hotels, St. Louis, Feb. 16-19. 


@ Pennsylvania Electric Association—Land and Land Rights 
Committee, Philadelphia, Feb. 2-3; Prime Movers Committee, 
Pittsburgh Hilton Hotel, Pittsburgh, Feb. 2-3; Transmission and 
Distribution Committee, Penn-Harris Hotel, Harrisburg, Fab. 
8-9; Motor Transportation Committee, Harrisburg, Feb. 9-10; 
Systems Operation Committee, Harrisburger Hotel, Harrisburg, 


9-11 Feb. 9-10; Electrical Equipment Committee, Pick-Roosevelt Ho- 
earn tel. Pittsburgh, Feb. 16-17; System Planning Committee, Phil- 
adelphia, Feb. 20-21; Relay Committee, Pittsburgh Hilton Hotel, 


Edison Electric Institute—Home Service Committee, Chicago, Pittsburgh, Feb. 23-24 


Jan. 11; Live Better Electrically Women’s Conference, Edge- 
water Beach Hotel, Chicago, Jan. 12-14; Residential Wiring 
Promotion Committee, Washington, D. C., Jan. 16-17; Electric 
Space Heating & Air Conditioning Committee, New Orleans, 
Jan. 23-24. 


e@ National Electrical Week—Feb. 5-11. 


@ Electrical Manufacturers Exposition—Third Bi-Annual Meet- 
ing, Veteran’s Memorial, Columbus, Feb. 7-9. 


Instrument Society of America—Winter Instrument-Automa- 


tion Conference & Exhibit, St. Louis, Jan. 17-19. Missouri Valley Electric Association—Industrial and Commer- 


cial Sales Conference, President Hotel, Kansas City, Feb. 9-10. 


Canadian Electrical Association—Eastern Zone, Nova Scotian 


Hotel, Halifax, N. S., Canada, Jan. 23-26. American Society of Heating, Refrigerating & Air-Conditioning 


Engineers—Semi-Annual Meeting, Conrad Hilton Hotel, Chi- 


cago, Feb. 13-16. 
© Plent Maintenance & Engineering Show—International Am- ’ 


phitheatre, Chicago, Jan. 23-26. Electrical Trade Conference & Exposition—Sponsored by Elec- 


trical Institute of Washington ond the Electrical Manufacturers 
Representatives Association of Baltimore, Sheraton-Park Hotel, 
Washington, D. C., Feb. 14-16. 


American Institute of Electrical Engineers—Winter General -— 
Meeting, Hotel Statler, New York City, Jan. 29-Feb. 3. @ Additions this week. 


Southeastern Electric Exchange—Legal and Claims Committee, 
Miami Beach, Jan. 25-26. 
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Air Preheater Corp.. 


Haley & Co., R.G 
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“2nd Cover Heckendorn Mfg. Co 
23, 38 Holan Sub. Ohio Brass Co 
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Asplundh Chipper Co... 
Asplundh Tree Expert Co. 5 
Atlas Safety Equipment Co.... 
Atomics International 
Div. North American Aviation 


Reynolds Metals Co 

1-T-E Circuit Breaker Co. 7 

Victor Insulators Div S&C Electric Co 
indiana Steel & Wire Co., Inc........ Sangamo Electric Co 
Irwin Auger Bit Co.. Searchlight Section 

Simplex Wire & Cable Co 

Jackson Products Southern Electrical Co 
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Barkelew Electric Mfg. Co. Joslyn g. & Supply Co 


Bartlett Mfg. Co.. 
Bashlin Co., W. M.. 
Bethiehem Steel Co.. 
Braden Winch 

Div. Motor Products Corp. 
Burndy Corp. . 


KPF Electric Co... Thomas & Betts Co., 


Kaiser Engineers 
Kearney Corp., James R 
Klein & Sons, Mathias.... 


United States Borax & Chemical Corp. 
24, 
Kuhiman Electric Co .4th Cover 


United States Steel Corp 
American Bridge Div 


Lapp Insulator Co., In a a Utility Tool & Body Co....... 


Cable Spinning Equipment Co. 
Charles Machine Works. Inc.. 
Colorado Fuel & Iron Corp. 
Commercial Electronic Co. 


Consolidated General Products, Inc... 


Weaver Co., J. A 


Memco Engineering & Mfg. Co., Westinghouse Electric Corp... 


Miller Robinson Co.. Srrls'e icc 
Multi-Amp Electronic ‘Corp.. ; 67 
Directory of Engineers National Electric Coil Div. 
McGraw-Edison Co. .......... 75 . a = Be : 
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English Electric Co., Ltd. , Business Mer 


Ohio Brass Co..... 
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EMPLOYMENT OPPORTUNITIES 
EQUIPMENT 
(Used or Surplus New) 
Page & Hill, For Sale . 
Paranite Wire & Cable Div. - 
22, 113, 134,. 225 Essex Wire Corp 
116, 117, 118 Pennsylvania Transformer Div. 
Computer Dept. . 5 6, 7 McGraw-Edison Co. 
Graybar Electric Co., Inc. : 99 Petersen Engineering Co., 


Fargo Mfg. Co., Inc. 
Federal Pacific Electric Co. 
Flint Steel Corp.. . 


General Electric Co. 
Apparatus Dept. 
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REYNOLDS 5005 


high strength, all-aluminum conductor 


Reynolds 5005 resists abrasion—takes the beating of paying out 
and stringing, because it's a high strength alloy—stronger 

and harder than EC. And 5005 is light in weight—reduces string- 

ing and handling costs. There is no steel core, thus splicing 

is easier and there is no possibility of galvanic corrosion. 

And 5005 costs less than any other conductor with comparable 
properties. Minimum guaranteed conductivity 53.5%. 

Complete data availabie from your nearest Reynolds branch 
office, Reynolds Electrical Distributor, or Reynolds Metals 
Company, P.O. Box 2346-EL, Richmond 18, Virginia. 


Watch Reynolds new TV Show “Harrigan & Son”, Fridays; 


also “All Star Golf’, Saturdays—ABC-TV, 











ALL NEW QUICK GRIP 


The transformer bushing that 
reduces radio noise without oil 


The new Kuhlman “Quick Grip” H. V. bushing offers revolu- 
tionary, positive reduction of radio interference. No oil is 
needed even at higher voltages. The bushing shank fits into 
a stress relieving ground sleeve normally used only with power 
transformer bushings. The sleeve’s surface prevents any 
concentration of stresses that could cause radio noise. 


AND HERE ARE MORE OUTSTANDING FEATURES: 


A new protective hand grip—permits line 
connections without use of tools. . . gives full 
protection against service interruptions caused by 
birds and animals coming in contact with live parts, 


New conductor capacity—with spring 
loaded terminal, accommodates a wider range 
of aluminum conductors as well as copper. 


New porcelain construction —with heavier, 
sturdier skirts, provides ample creepage with 
less chance of breakage. 


New internal clamping—eliminates all ex- 

ternal hardware. The same stress relieving 
ground sleeve does the clamping. Its simple one- 
piece construction evenly distributes mechanical 
stress along the bushing shank and threads into the 
transformer cover, not the bushing. 


New Quick Disconnect—disconnects the 

bushing without the use of tools. A simple 
quarter turn of the disconnect at the base of the 
bushing disengages the bushing lead, leaving the 
cover or bushing free for removal. 


KUHLMAN 
TRANSFORMERS 


KUHLMAN ELECTRIC COMPANY, Birmingham, Mich. 


Manufacturers of transformers since 1894 
FACTORIES: Bay City, Mich. ¢ Crystal Springs, Miss. ¢ Salinas, Calif. 


Get complete facts about 
ALL NEW revolu- 
tionary “‘Quick-Grip”’ 
from your local KuAl- 
man representative, 








